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SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 
FROM SOLAR EVAPORATION PONDS 



TABLE II.A-1 

Ammonia PPm NA 

Bicarbonate PPm NA 

Carbonate ppm NA 

SOLAR EVAPORATION POND 207A 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

0.43 NA NA 

35 NA NA 

47 NA NA 

' Plutonium -239 

Plutonium -239 

Americium -241 
~ -~ -~ ~ ~~ ~~ 

Pcfl  ND - 660 0.71 ND NA 

PCik NA NA 1000-3700 NA 

' Uranium - 234 

Uranium -235 

Uranium -235 

Uranium -238 

14000-2oooo 3 10 I NA NA II Uranium - 234 *ill 

PCUg NA NA 70-570 NA 

Pcfl NA 1 1  28-28 NA 

PCug NA NA 28-28 NA 

NA 520-520 p c i / l  2 1 ooO-28ooO 340 
I 

I I I NA I 130-480 1 NA Uranium -238 PcUg NA U 
R9- 17-2. WPF 

1 
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TABLE KA-1 

Gross Alpha 

Gross beta 

SOLAR EVAPORATION POND 2078 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

pci/l 32-8oooO 300 NA NA 

pCi/l 2-40000 930 NA NA 

Alkalinity, totai PPm NA 110 NA 

Conductivity @ 25C UMHOS NA 8800 NA 

NA 

NA 

R9-17-2.WPF 

Total Dissolved Solids 

Total Organic Carbon 

Total Suspended Solids 

PH 

2 

PPm 127000-127000 7600 NA NA 

PP* NA 67.8 NA NA 

x NA 23 NA NA 

PPm 8.3-11 9.9 9.5 NA 



TABLE 1I.A-1 

SOLAR EVAPORATION POND 207A 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

11 Chromium, Total I ppm I 13.7-16.7 I ND 

Chromium, Hexavalent PPm NA NA 

Copper PPm 1.61-1.8 ND 

Germanium PPm NA NA 

Iron PPm 1.5-8.0 ND 

- 

Lithium PPm NA 1.42 

Magnesium PPm ND 121 

Manganese PPm 0.095-0.115 ND 

Mercury ppm ND-0.0002 ND 

Molybdenum PPm NA ND 

Nickel PPm 1.9-2.0 ND 

Niobium PPm NA NA 

I PPm I NA I NA II Phosphorous 

Potassium PPm 13200- 14300 376 

Rubidium PPm NA NA 

Selenium PPm ND 0.015 
I I I 

Silicon PPm NA 0.846 

Silver ppm NA ND 
~ ~~ _ _ _ ~  _ _ ~  - ~~ - 

Sodium PPm 36300-42900 1610 

Strontium PPm NA 2.35 

Tantalum PPm NA NA 

Tellurium PPm NA NA 

Thallium ppm NA ND 

1010-19700 I NA 11 
ND-1.0 NA 

425-1590 NA 

NA NA 

3590-6900 NA 

7.5-25 NA 

124- 1320 

NA 

NA I 
50000-65300 

ND NA 

153-237 NA 

13oooO-166ooo NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 
a. 

R9-17-2.WPF 
3 
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TABLE ILA-1 

Titanium 

Tungsten 

Vanadium 

Zirconium 

SOLAR EVAPORATION POND 2MA 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

~ ~ -~ 

PPm NA NA NA NA 

PPm NA NA NA NA 

PPm 0.104.20 NA NA NA 

ppm NA NA NA NA 

Tin 7-13 I ND I ND 1 NA 

~ 

zinc I ppm I 0.62-0.78 I 0.028 I 227-595 1- NA 

R9- 17-2. WPF 
4 
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TABLE 1I.A-1 

Atrazine 

Diazinon 

Simazine 

SOLAR EVAPORATION POND 207A 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

PPb NA 3.5 NA NA 

PPb NA ND NA NA 

PPb NA ND NA NA 
A 

R9-17-2 .WPF 
5 



TABLE 1I.A-2 

Ammonia 

Bicarbonate 

Carbonate 

CNonde 

Cyamde, Total 

Fluonde 

SOLAR EVAPORATION POND 207B (NORTH) 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

~ ~~ 

PPm NA ND NA 102 

PPm NA ND NA ND 

PPm NA ND NA ND 

PPm NA 147 NA 1910 

PPm NA 37.8 NA ND 

ppm NA ND NA ND 

11 ANIONS II 

I PPm I NA TKN-N ND I NA I 1430 

Uranium -235 PcUg NA NA NA NA 

Uranium -238 pCi/l 31-33 26 NA 8.4 

Uranium -238 PcUg NA NA NA NA 

Uranium pcfl NA ND NA ND 

Tritium pCi/l 1200 - 1300 NA NA NA 

Tritium pcuJ3 NA NA NA NA 

II-A-2.tbl 
1 
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TABLE 1n.A-2 

Gross Alpha 

Gross beta 

SOLAR EVAPORATION POND 207B (NORTH) 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

pci/l 13 - 323 59 NA 33 

pCi/l 5 - 2 0 0  110 NA 46 

11-A-2.tbl 
2 
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TABLE 1I.A-2 

Lithium 

Magnesium 

Manganese 

Mercury 

Molybdenum 

Nickel 

SOLAR EVAPORATION POND 207B (NORTH) 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

ND II PPm 037 - 6 19.3 NA 

PPm 66 - 120 ND NA 4670 

PPm ND - 0.015 ND NA 80 

PPm ND ND NA ND 

PPm ND - 0.0069 ND NA ND 

ppm ND - 0.05 ND NA ND 

Niobium 

Phosphorous 

Potassium 

Rubidium 

~~ ~ - 
PPm ND NA NA NA 

PPm ND NA NA NA 

PPm 56 - 120 58.8 NA ND 

ppm ND NA NA NA 

11 Selenium I vvm 

Strontium ppm 

ND - 0.024 0.008 NA ND 

ND - 5.6 1.02 NA 2670 

ND - 0.082 ND NA ND 

363-820 403 NA ND 

0.14 - 3.5 2.22 NA 692 

11-A-2.tbl 
3 
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TABLE II.A-2 

Methylene Chloride 

Tetrachlomethene 

SOLAR EVAPORATION POND 207B (NORTH) 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

~ 

PPb 19-71 ND NA ND 

PPb ND ND NA ND 

11 VOLATILE ORGANICS It 

I Acenaphthene PPb NA 4500 NA ND 

Bis(2-ethylhexyl) phthalate 

4-Chloro-3-methylphenol 

2-Chforophenol 

1 ,CDichlombenzene 

2,dDinitrotoluene 

PPb NA ND NA NA 

PPb NA ND NA 7900 

PPb NA ND NA 7700 

PPb NA ND NA 4Ooo 

ppb NA ND NA 3500 
~ 

Di-n-butyl phthalate 

Fluomthene 

N-Nmosodi-pmpy lamhe 

Phenol 

- 
PPb NA ND NA ND 

PPb NA ND NA ND 

PPb YA ND NA 3900 

ppb NA ND NA 7400 

References: Rockwell International, 1988a. Solar Evaporauon Ponds Closure Plan 
Dames and Moore, 1991, A Summary of Chermul Analyses of Sludge and Water 

NA -I Not Analyzed 
ND - Not Detected 

Phenols, Total 

Pyrene 

1 ,2,4-Trichlombenzene 

II-A-2.tbl 

PPb 3 4 6  ND NA NA 

PPb NA ND NA 4600 

PPb NA ND NA 4300 

4 
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TABLE ILA-3 

SOLAR EVAPORATION POND 207-B (CENTER) 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

11-A-3.tbl 
1 



TABLE 11.A-3 

Aluminum PPm ND - 2.00 

Antimony PPm ND 

Arsenic PPm ND 

Barium PPm ND 

Beryllium ppm ND 

SOLAR EVAPORATION POND 207-B (CENTER) 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

ND NA 2350 

ND NA ND 

0.014 NA ND 

ND NA ND 

ND NA ND 

Bismuth 

Boron 

Cadmium 

Calcium 

PPm ND ND NA ND 

PPm 0.071 - 0.67 2.77 NA ND 

PPm ND - 0.01 ND NA 108 

ppm 2.9 - 95 22.6 NA 108000 

1 PPm I ND - 0.002 1 ND NA 13 

11-A-3.tbl 
2 
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TABLE E A - 3  

Niobium 

Phosphorous 

Potassium 

SOLAR EVAPORATION POND 207-B (CENTER) 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

PPm ND NA NA NA 

PPm ND - .M NA NA NA 

ppm 30 -110 729 NA ND 

Rubidium 

Selenium 

Silicon 

Silver 

~ - ~ 1 

PPm ND NA NA NA 

PPm ND - 0.019 ND NA ND 

PPm 1.4 - 5.5 1.41 NA 2690 

ppm ND - 0.015 ND NA ND 
~~ 

Sodium 

Strontium 

~ ~~ _ _ ~  ~~~ ~~ ~ ~ ~ ~ ~ 

PPm 67 - 800 2440 NA 31300 

PPm 0.14 - 0.52 2.13 NA a48 
I 

I PPm I ND I 0.109 I NA I 

Tantalum 

Tellurium NA NA I PPm ND NA NA 

ppm ND NA NA 

11-A-3 .tbl 

Vanadium 

Zirconium 

Zinc 

3 

PPm ND - 0.081 NA NA NA 

PPm ND- 0.004 NA NA NA 

PPm ND - 0.041 ND NA 186 

OU4 Pan I1 
February 14.1994 



TABLE 1I.A-3 

SOLAR EVAPORATION POND 207-B (CENTER) 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

VOLATILE ORGANICS 

Acetone PPb NA ND NA ND 

Methylene Chloride NA ND NA ND 

Tetrachloroethene PPb NA ND NA ND 

SEMIVOLATILE 

PESTICXDES/PCBs 

Atrazine PPb NA 9 NA NA 

Diazinon NA ND NA NA 

Simazine NA 

References: Rockwell International, 1988a, Solar Evaporation Ponds Closure Plan 
Dames and Moore, 1 9 9 1 ,  A Summary of Chemical Analyses of Sludge and Water 

NA - Not Analyzed 
ND - Not Detected 

11-A3.M 
4 
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TABLE 1I.A-4 

Ammonia 

Bicarbonate 

CUbOlBte 

Chloride 

Cyanide, Total 

Fluoride 

SOLAR EVAPORATION POND 207-B (SOUTH) 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

PPm NA 0.97 NA 256 

PPm NA ND NA ND 

PPm NA 190 NA ND 

PPm NA 745 NA 11300 

PPm NA 0.509 NA ND 

ppm NA 72.5 NA ND 

11 ANIONS II 

~~ ~ ~ 

Nitrate, N PPm 

Nimte PPm 

Phosphate, Ortho ppm 

Phosphate, Total ppm 

~~ -~~~~~ ~~ ~~~ ~ - ~~ - 
NA 1800 NA t loo0 

NA 100 NA 860 

NA ND NA 23 

NA 2.6 NA 260 

Sulfate 

Sulfide 

TKN-N 

~ 

PPm NA 784 NA 8530 

PPm NA 1 .o NA ND 

PPm SA ND NA 12100 

Amencium -241 

Amencium -241 

Plutonium -239 

Plutomum -239 

150 

Uranium -235 PCUP NA NA NA I Uranium -238 pcirl YJA 870 NA 

~ ~ ~ ~ ~ ~~ - 
pCi/l NA 0.1 NA 2.4 

PCQg NA NA NA NA 

pCi/l NA 0.1 NA 1.9 

PcUg YA NA NA NA 

Uranium -238 

Uranium 

Tritium 

I PCUP I NA I NA I NA I NA Tritium U 

~~~~~ 

PCUP NA NA NA NA 

pCi/l NA ND NA ND 

Kin NA NA NA NA 
1 I 

II-A-4.tbl 
1 
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TABLE 1I.A-4 

Gross Alpha 

Gross beta 

SOLAR EVAPORATION POND 207-B (SOUTH) 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

pCi/l NA 1600 NA 150 

pCi/l NA 2300 NA 530 

Alkalinity, total 

Conductivity @ 25C 

Total Dissolved Solids 

Total Organic Carbon 

Total Suspended Solids 

PH 

PPm NA 860 NA 3000 

UMHOS NA 23000 NA NA 

PPm NA 16OOO NA NA 

PPm NA 297 NA 21000 

% NA 6.0 NA NA 

Units NA 9.2 NA NA 

Aluminum PPm NA ND NA I870 
I 

Antimony PPm NA ND NA ND 

Arsenic ppm NA 0.0164 NA ND 

1 Barium PPm NA ND NA ND 

1 Beryllium PPm NA NA NA NA 

Bismuth PPm NA ND NA ND ' Boron PPm NA 2.11 NA I38 

Cadmium ppm NA ND NA 28 

11-A-4.tbl 
2 



TABLE II.A-4 

Nickel 

Niobium 

Phosphorous 

Potassium 

SOLAR EVAPORATION POND 207-B (SOUTH) 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

~~ ~ ~~ ~~~ ~ 

PPm NA 0.040 NA ND 

PPm NA NA NA NA 

PPm NA NA NA NA 

PPm NA 7 9  1 NA 7370 

Lithium PPm NA 2.670 NA ND 

Magnesium PPm NA 180 NA 9680 

Manganese PPm NA 0.0182 NA 107 

Mercury PPm NA 0.001 NA ND 

Molybdenum ppm NA 0.122 NA ND 

II-A4.tbl 
3 
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TABLE E A - 4  

Acetone PPb NA 

Methylene Chloride PPb NA 

Tetrachioroethene PPb NA 

SOLAR EVAPORATION POND 207-B (SOUTH) 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

ND NA ND 

ND NA ND 

ND NA 130 

-~~ ~~ ~ ~ 

Acenaphthene 

Bis(2-ethylhexyl) phthalate 

~~~~~ ~~~~~~ ~ 

PPb NA ND NA ND 

PPb NA ND NA ND 

4-Chloro-3-methylphenol I PPb I NA I ND I NA I 
ND ll 

2Chlorophenol 

1 ,rl-Dichiorobenzene 

2,rl-Dinitrotoluene 

Di-n-butyl phthalate 

Fluoranthene 

PPb NA ND NA ND 

PPb NA ND NA ND 

PPb NA ND NA ND 

PPb NA ND NA ND 

ppb NA ND NA ND 

Refennces: Rockwell Intetnational, 1988a, Solar Evaporation Ponds Closure Plan 
D a l e s  and Moon, 1991, A Summary of Chemical Analyses of Sludge and Water 

NA - Not Analyzed 
ND - Not Detected 

II-A4.tbl 
4 
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TABLE II.A-5 

Bicarbonate 

carbonate 

Chloride 

Cyanide, Total 

Fluoride 

SOLAR EVAPORATION POND 207-C 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

PPm NA 4Ooo NA ND 

PPm NA 25000 NA ND 

PPm NA 18300 NA 5360 

PPm ND - 1.9 9650 NA 3200 

ppm 1 NA ND NA 22800 

ANIONS 

Nitrate. N 

Nitrite 

Phosphate, Ortho 

Phosphate, Total 

Ammonia I ppm I NA I ND I NA 1 ND 

- 

2600 NA 97000 PPm 0.4 - 214400 

PPm NA 2500 NA 800 

PPm NA 390 NA ND 

ppm NA 43 1 NA 1700 

Sulfate 

Sulfide 

TKN-N 

PPm NA 12200 NA 1 loow 

PPm NA 10 NA ND 

ppm NA ND NA ND 

11-A-5.tbl 
1 
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TABLE II.A-5 

SOLAR EVAPORATION POND 20742 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

11-A-5.tbl 
2 
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TABLE II.A-5 

Lithium 

Magnesium 

Manganese 

SOLAR EVAPORATION POND 207-C 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

PPm NA ND NA 43 

PPm NA NA NA ND 

PPm NA ND NA ND 
1 

Mercury 

Molybdenum ND 

PPm NA ND NA 

ppm NA ND NA 

Nickel 

Niobium 

~ ~ ~- ~~~ ~~ 

NA 

PPm NA 5.09 NA 

PPm NA NA NA 

Phosphorous 

Potassium 273000 

PPm NA NA NA 

ppm NA 78700 NA 

Rubidium 

Selenium 

Silicon 

PPm NA NA NA NA 

PPm NA ND NA ND 

PPm NA 30.1 NA 422 

Silver 

Sodium so900 

Ppm NA ND NA 

ppm NA 102000 NA 

11-A-S.tbl 

Strontium 

Tantalum 

Tellurium 

3 

~~ ~~ ~ 

PPm NA ND NA ND 

PPm NA NA NA NA 

PPm NA NA NA NA 

Thallium 

Thorium 

Tin 

~ 

PPm NA ND NA ND 

PPm NA NA NA NA 

PPm NA ND NA ND 
I 

Titanium 

Tungsten NA 

PPm NA NA NA 

PPm NA NA NA 

Vanadium 

Zirconium 

Zinc 

PPm NA NA NA NA 

PPm NA NA NA NA 

PPm NA ND NA 6 



TABLE II.A-5 

Methylene Chloride 

Tetrachloroethene 

SOLAR EVAPORATION POND 207-C 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

- 

PPb NA ND NA ND 

PPb NA ND NA ND 

11 VOLATILE ORGANICS II 

References: Rockwell International, 1988a. Solar Evaporation Ponds Closure Plan 
Dames and Moore, 1991 ,  A Summary of Chemical Analyses of Sludge and Water 

NA - Not Analyzed 

11-A-S.tbl 
4 
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APPENDIX II.B 

DIGEST OF SOLAR EVAPORATION POND INVESTIGATION 
ANDNARRATIVETIMELINE 
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SOLAR POND HISTORY TIMELINE 

October 1953 - Construction of the first clay-lined evaporation pond, 
Pond 2, was complete (RYAN, E.S., Dow CHEMICAL COMPANY 1953, 
"PROGRESS REPORT - WASTE DISPOSAL UNIT - OCTOBER 1953," INTERNAL 
LETTER TO J.G. Epp, DOW CHEMICAL COMPANY, NOVEMBER 6). t Y F 2 3  I 

December 1953 - Waste was first sent to Pond 2 (RYAN, E.s., Dow CHEMICAL 
COMPANY, 1953, "PROGRESS REPORT - WASTE DISPOSAL UNIT - DECEMBER 
1953," INTERNAL LE'lTER TO J.G. EPP, DOw CHEMICAL COMPANY, JANUARY 7). 

June 1954 - Leakage from solar pond was first noted based on the existence of a nitrate-contaminated 
spring on the hillside to the north of the solar pond (RYAN, E.s. DOW CHEMICAL COMPANY 1954, 

CHEMICAL COMPANY, JULY 8). 
"PROGRESS REPORT - WASTE DISPOSAL UNIT - JUNE 1954," INTERNAL LETTER TO H.C. ANDERSON, DOW 

November 1954 - A series of tests was initiated to determine whether disposing of contaminated 
coolant into solar pond would be practical (RYAN, E.S.. Dow CHEMICAL COMPANY, 1954, "PROGRESS 

L.C. FARRELL, Dow CHEMICAL COMPANY, DECEMBER 2). 
REPORT FOR THE MONTH OF NOVEMBER 1954 - WASTE DISPOSAL CO-ORDINATION GROUP," INTERNAL LETITR TO 

January 1955 - The coolant evaporation study was temporarily discontinued due to increased 
operation of the coolant still in Building 444 (RYAN. E.S., Dow CHEMICAL COMPANY, 1955, "HISTORY 

L.C. FARRELL, Dow CHEMICAL COMPANY, FEBRUARY 2). 
REPORT FOR THE MONTH OF JANUARY 1955 - WASTE DISPOSAL CO-ORDINATION GROUP," INTERNAL LETTER TO 

February 1955 - The spring to the north of the solar pond was sampled twice a week; analyses 
indicated an increasing nitrate concentration (RY 4 ~ ,  E.S.,  Dow CHEMICAL COMPANY, 1955, "HISTORY 

L.C. FARRELL, Dow CHEMICAL COMPANY, MARCH 2)  
REPORT FOR THE MONTH OF FEBRUARY 1955 - W 4 S E  DEPOSAL CO-ORDINATION GROUP," INTERNAL LETTER TO 

April 1955 - Planning began for the replacement of Pond No. 2 (the original evaporation pond) with 
two new water tight ponds, each with a capacity of 500,000 gallons (RYAN, E.S., Dow CHEMICAL 
COMPANY. 1955, "HISTORY REPORT FOR THE MONTH OF APRIL 1955 - WASTE DISPOSAL CO-ORDINATION GROUP," 
INTERNAL LETTER TO L.C. FARRELL, DOW CHEMICAL COMPANY, MAY 2). 

May 1955 - RFP personnel become aware that Great Western Reservoir (field trip to Great Western 
Reservoir on May 4, 1955) was to be used as a drinking water supply; there was concern 
regarding movement of nitrates offsite from the Solar Pond area. It was decided to build a 
"water-tight" solar pond (RYAN, E.S., D o w  CHEMICAL COMPANY, 1955, "HISTORY REPORT FOR THE MONTH 

COMPANY, JUNE 1). 
OF MAY 1955 - WASTE DISPOSAL CO-ORDINATION GROL'P; INTERNAL L ~ R  TO L.C. FARRELL, DOW CHEMICAL 

June 1955 - Pond No. 2 required repairs due to liquid appearing south and east of the pond; clay fill 
was used to prevent seepage (RYAN, E.S , DOW CHEMICAL COMPANY, 1955, "HISTORY REPORT FOR THE 

CHEMICAL COMPANY, JULY 1). 
MONTH OF JUNE 1955 - WASTE DISPOSAL CO-ORDINAnON GROUP," INTERNAL LETTER TO L.C. FARRELL, DOW 

July 1955 - Construction of Broomfield Heights homes began. This activity made the construction 
of a water tight pond more of a priority than i t  was previously (RYAN, E.S., Dow CHEMICAL 
COMPANY. 1955, "HISTORY REPORT FOR THE MONTH OF J U L Y  1955 - WASTE DISPOSAL CO-ORDINATION GROUP," 
INTERNAL L ~ R  TO L.C. FARRELL, DOW CHEMICAL COMPANY, AUGUST 1). 

A. 11. B- 1 Pan 11. Phase 1 RFI/RI 
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Draft 
Solar Pond History Timeline 
Page 1I.B-2 Revision Date: September 25, 1992 

August 1955 - Inspection of Pond 2 revealed another leak on the east side of the pond, and that the 
pond was too full and would soon overflow. It was suggested that, since the 2 proposed 
water tight ponds were not under construction yet, excavation be made €or the construction 
of a 1-acre clay-lined pond adjacent to the existing evaporation pond (RYAN, E.%, DOW CHEMICAL 
COMPANY, 1955, "HISTORY REPORT FOR THE MONTH OF AUGUST 1955 - WASTE DISPOSAL CO-ORDINATION 
GROUP," INTERNAL LETTER TO L.C. FARRELL, DOW CHEMICAL COMPANY, SEPTEMBER 1). 

September 1955 - A second pond was constructed catty-comer (to the 
southeast) to Pond 2, due to the lack of capacity in Pond 2. This 
new pond was designated Pond 2-Auxiliary, and was of earthen 
construction with no liner whatsoever. Waste onIy flowed into the 
pond from a common comer over a weir. Leaks were observed 
along the east side of the new pond during this same month (RYAN, 
E.S., DOW CHEMICAL COMPANY, 1955, "HISTORY REPORT FOR THE MONTH OF 
SEPTEMBER 1955 - WASTE DISPOSAL CO-ORDINATION GROUP," INTERNAL LE'ITER 
TO L.C. FARRELL, DOW CHEMICAL COMPANY, OCTOBER 4). 

October 1955 - As a result of a lower liquid level in Pond No. 2, the leaks along the east side of the 
auxiliary pond subsided (RYAN, E.S., Dow CHEMICALCOMPANY, 1955, "HISTORY REPORT FOR THE MONTH 
OF OCTOBER 1955 - WASTE DISPOSAL CO-ORDINATION GROUP," INTERNAL L ~ R  TO L.C. FARRELL, DOW 
CHEMICAL COMPANY, NOVEMBER 3). 

December 1955 - Due to wind, water from Pond 2 was blown to the east. A request for soil and 
vegetation sampling was made from Waste Disposal to Industrial Hygiene (RYAN, E.S., Dow 
CHEMICAL COMPANY, 1956, "HISTORY REPORT FOR THE MONTH OF DECEMBER 1955 - WASlE DISPOSAL CO- 
ORDINATION GROUP," INTERNAL LETTER TO L.C. FARRELL, DOW CHEMICAL COMPANY, JANUARY 4). 

January 1956 - Excavation of the first synthetically lined pond (originally designated Pond 2A, later 
re-designated Pond 207A) began (RYAN, E.S., Dow CHEMICAL COMPANY, 1956, "HISTORY REPORT FOR 

Dow CHEMICAL COMPANY, FEBRUARY 2). 
THE MONTH OF JANUARY 1956 - WASTE DISPOSAL CO-ORDINATION GROUP," INTERNAL LE'ITER TO L.C. FARRELL. 

April 1956 - The subgrade for the water tight pond was completed. Placement of the 3 foot by I4 
foot asphalt-impregnated felt planking for the lining began (RYAN, E.S., DOW CHEMICAL C O M P ~ ' ~ Y  

1956, "HISTORY REPORT FOR THE MONTH OF APRIL 1956 - WASTE DISPOSAL CO-ORDINATION GROUP," INTERN 4L 

LETI-ER TO L.C. FARRELL, DOW CHEMICAL COMPANY, MAY 1). 

May 1956 - Placement of the asphalt lining was completed, and the process of sealing the lining 
began. A request for the necessary piping changes were made. The changes would allow 
for direct transfer of certain wastes from Buildings 444 and 881 to the newest evaporation 
pond. Leaks appeared in the east dike of the original Pond 2 and in the north dike of the 
auxiliary pond. Clay fill was used to prevent the seepage. It was requested that the auxiliary 
pond be lined (RYAN, E.S., DOW CHEMICAL COMPANY, 1956, "HISTORY REPORT FOR THE MONTH OF M ~ Y  
1956 - WASTE DISPOSAL CO-ORDINATION GROUP," INTERNAL LETTER TO L.C. FARRELL, DOW CHEHIC4L 

COMPANY, JUNE 5). 

June 1956 - Construction and lining of the "Facility 207 Asphalt Lined Evaporation Pond" was 
completed. One discharge line had been installed, and another was in the process of being 
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installed. Inspection of the pond revealed that the felt was 
separated from the asphalt on several sheets. Corrective action 
was to be taken. It was recommended that test wells be 
installed around the new pond for analysis of groundwater. The 
number of seepage leaks from Pond 2 had decreased. It was 
stated that the auxiliary pond needed clay lining (RYAN, E.s., Dow 
CHEMICAL COMPANY, 1956, "HISTORY REPORT FOR THE MONTH OF JUNE 1956 
- WASTE DISPOSAL CO-ORDINATION GROUP," INTERNAL LETTER TO L.C. 
FARRELL, DOW CHEMICAL COMPANY, JUNE 29). 

July 1956 - The faulty asphalt sheets were repaired (RYAN, E.S., Dow CHEMICAL COMPANY, 1956, "HISTORY 
REPORT FOR THE MONTH OF JULY 1956 - WASTE DISPOSAL CO-ORDINATION GROUP," INTERNAL LETER TO L.C. 
FARRELL, DOW CHEMICAL COMPANY, AUGUST 3). 

August 1956 - Pond 207A was placed in limited use (RYAN, E.S., Dow CHEMICAL COMPANY, 1956, "HISTORY 

L.C. FARRELL, Dow CHEMICAL COMPANY, SEPTEMBER 5). Ponds 2 and 2-Auxiliary were taken out of 
service and being allowed to dry (OWEN, J.B., DOW CHEMICAL COMPANY, 1974, "HISTORY OF 207 SOLAR 

REPORT FOR THE MONTH OF AUGUST 1956 - WASTE DISPOSAL CO-ORDINATION GROUP," INTERNAL LETTER TO 

EVAPORATION PONDS AND NITRATE IN WALNUT CREEK," LETTER TO E.W. BEAN, WAO, USAEC, APRIL 10). 

September 1956 - Dow's approval of the stainless steel pipeline allowed for direct release of liquids 
to the new pond. Pond 2-Auxiliary was being allowed to dry, and would be clay lined when 
it was dry (RYAN, E.S., Dow CHEMICAL COMPANY, 1956, "HISTORY REPORT FOR THE MONTH OF SEPTEMBER 

COMPANY, OCTOBER 2). 
1956 - WASTE DISPOSAL CO-ORDINATION GROUP," INTERNAL LETTER TO L.C. FARRELL, DOW CHEMICAL 

October 1956 - Stainless steel extension tubes were attached to the end of the discharge pipes on the 
new pond, resulting in releases of liquid from 18 inches above the pond floor. 
Approximately 2/3 of the pond floor was covered with liquid at this time (RYAN, E.s., DOW 
CHEMICAL COMPANY, 1956, "HISTORY &PORT FOR OCTOBER 1956 - WASTE DISPOSAL CO-ORDlNATlON GROUP," 
INTERNAL LETTER TO L.C. FARRELL, DOW CHEMICAL COMPANY, NOVEMBER 5). 

January 1957 - Lining of Pond 2-Auxiliary with clay began. Samples of the nitrate spring were still 
being taken (RYAN, E.S., Dow CHEMICAL COMPANY, 1957, "HISTORY REPORT FOR THE MONTH OF JANUARY 

COMPANY, FEBRUARY 4). The "unused pond near 77 Building" was filled for abandonment, due 
to construction of the asphalt pond (SMITH, R.D., Dow CHEMICALCOMPANY, 1957, "MONTHLY PROGRESS 

FEBRUARY 5). 

1957 - WASTE DISPOSAL CO-ORDINATION GROUP," INTERNAL LETTER TO L.C. FARRELL, DOW CHEMICAL 

REPORT - SITE SURVEY - JANUARY 1957," INTERNAL LETTER TO E.A. PUTZIER, DOW CHEMICAL COMPANY, 

February 1957 - Lining of the auxiliary pond was completed. Clay was placed on the inner face of 
the east dike of Pond 2, which was dry, to prevent leakage which had developed while the 
pond was in use (RYAN, E.S., Dow CHEMICAL COMPANY, 1957, "HISTORY REPORT FOR THE MONTH OF 

CHEMICAL COMPANY, MARCH 4). 
FEBRUARY 1957 - WASTE DISPOSAL CO-ORDINATION GROUP," INTERNAL LETTER TO L.C. FARRELL, DOW 

March 1957 - Lining of the inner face of the sides of Pond 2 was complete. A wooden spillway was 
installed below the three discharge pipes, and the pond was returned to service (RYAN, E.S., 
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DOW CHEMICAL COMPANY, 1957, "HISTORY REPORT FOR THE MONTH OF MARCH 1957 - WASTE DISPOSAL CO- 
ORDINATION GROUP," INTERNAL LETTER TO L.C. FARRELL, DOW CHEMICAL COMPANY, APRIL 5). 

April 1957 - Releases of wastes from Buildings 883 and 774, which were above drinking water 
tolerance levels, were made to Pond 2A. Six hundred gallons of salt bath solution were also 
(?) released to Pond 2A (or was the waste the bath solution?). Activity build-up in the pond 
was being investigated (RYAN, E.S., Dow CHEMICAL COMPANY, 1957, "HISTORY REPORT FOR THE MONTH 

COMPANY, MAY 3). 
OF APRIL 1557 - WASTE DISPOSAL CO-ORDINATION GROUP," INTERNAL LRTER TO L.C. FARRELL, DoW CHEMICAL 

June 1957 - The study of the activity build-up in Pond 2A was ongoing. The study was a result of 
a request from Building 881 for higher release levels (RYAN, E.S., Dow CHEMICAL COMPANY, 1957, 
"HISTORY REPORT FOR THE MONTH OF JUNE 1957 - WASTE DISPOSAL CO-ORDINAITON GROUP," INTERNAL LETTER 
TO L.C. FARRELL, DOW CHEMICAL COMPANY, JULY 5). 

July 1957 - Seven drums of contaminated wash water from decontamination of production personnel 
was disposed of in Pond 2A. An investigation of possible auxiliary evaporation for Pond 2A 
was initiated. The study involved determining an appropriate evaporation booster, such as 
a tower or spray, to extend the life of the pond (RYAN, E.S.,  ow CHEMICAL COMPANY, 1957, 

Dow CHEMICAL COMPANY, AUGUST 5). 
"HISTORY REPORT -JULY 1957 - WASTE DISPOSAL CO-ORDINATION GROUP," INTERNAL LETTER TO L.C. FARRELL, 

October 1957 - An 8-foot chain link fence was constructed around Ponds 2 and 2A. Studies of the 
use of clay to reduce activity in the Pond 2A were initiated (RYAN, E.S., Dow CHEMICALCOMPANY, 

FARRELL, Dow CHEMICAL COMPANY, NOVEMBER 5). 
1957, "HISTORY REPORT - OCTOBER 1957 - WASTE DISPOSALCO-ORDINATION GROUP," INTERNAL LETTER TO L.C. 

September 1958 - Aluminum paint was applied to the exposed surface of Pond 2A to increase 
evaporation (RYAN, E.S., Dow CHEMICAL COMPANY, 1958, "HISTORY REPORT - WASTE DISPOSAL Co- 
ORDINATION GROUP - SEWEMBER 1958," INTERNAL LETER To L.C. FARRELL, Dow CHEMICAL COMPANY, 
OCTOBER 8). 

October 1958 - A request for authorization for construction of another asphalt-lined pond was 
submitted. The second pond was needed in case Pond 2A ruptured and leaked, and for 
additional evaporative surface area (RYAN, E.S., Dow CHEMICAL COMPANY, 1958, "HISTORY REPORT - 

CHEMICAL COMPANY, NOVEMBER 6). 
WASTE DISPOSAL CO-ORDINATION GROUP - OCTOBER, 1958," INTERNAL LETnR TO L.C. FARRELL, DOW 

April 1959 - A third earthen pond was constructed to prevent 
overflowing of Pond 2A. Plans for a method to mix Pond 2 
liquid with Pond 2A liquid to enable transfer to Building 995 
were being made as another attempt to lower the liquid level 
in Pond 2A (RYAN, E.s.,  ow CHEMICAL COMPANY, 1959, "HISTORY 
REPORT - WASTE DISPOSAL CO-ORDINATION GROUP - APRIL 1959," 
INTERNAL LFITER TO L.C. FARRELL, DOW CHEMICAL COMPANY, MAY 12). 
The new pond was located just east of Pond 2, west of Pond 
207A, and north of 2-Auxiliary. This new pond is believed to 

- I 

have been designated Pond 2D, with 2-Auxiliary being designated 2C. 
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May 1959 - Plans for the use of Pond 2 as an oxidation unit using liquids from Pond 2A were being 
made (RYAN, E.S., Dow CHEMICAL COMPANY, 1959, "HISTORY REPORT - WASTE DISPOSAL CO-ORDINATION 
GROUP - MAY 1959," INTERNAL LETTER TO L.C. FARRELL, DOW CHEMICAL COMPANY, JUNE 8). 

June 1959 - Monitoring of the "dumping of alcohol wash from Building 77 into the nitrate pond east 
of Building 77" was conducted. Following the release, the area above the water line where 
the wash had been dumped had greater than 100,000 cpm (HILL, J.E., Dow CHEMICAL COMPANY, 

CHEMICAL COMPANY, JULY 6). Various analyses were taken of the pond area, results of which 
were as follows: 1,040 d p d l  water sample at the nitrate pond; 2 d p d l  water sample at the 
spring on the north slope of the nitrate pond; and 2.7 x 106 dpdkg  100 feet east of the 
nitrate pond (normal soil background was reported to be 2 x 104 to 5 x 104 dpndkg) 

INTERNAL LE-ITER m T.S. CHAPMAN, Dow CHEMICAL COMPANY, JULY 6). 

1959, "MONTHLY PROGRESS REPORT - SITE SURVEY - JUNE 1959," INTERNAL LETTER TO E.A. PUTZIER, DOW 

(HAMMOND, S.E., DOW CHEMICAL COMPANY, 1959, "MONTHLY PROGRESS REPORT - SITE SURVEY - JUNE 1959," 

July 1959 - The flow pattern of Pond 2 was modified to allow for maximum detention prior to 
release of the wastes to the sanitary system. The use of Pond 2 as an oxidation pond using 
liquid from Pond 2A was initiated (RYAN, E.S., DOW CHEMICAL COMPANY, 1959, "HISTORY REPORT - 

COMPANY, AUGUST 10). Monitoring of the sides of the nitrate pond indicated direct readings of 
greater than 100,OOO cpm and smears up to 300,000 dpm (HILL, J.E., DOW CHEMICAL COMPANY, 

WASTE DISPOSAL CO-ORDINATION GROUP - JULY 1959," INTERNAL LETTER TO L.C. FARRELL, DOW CHEMICAL 

1959, "MONTHLY PROGRESS REPORT - SITE SURVEY - JULY 1959," INTERNAL LETTER TO E.A. PUTZIER, D O W  
CHEMICAL COMPANY, AUGUST 3). 

August 1959 - The dikes on the east sides of Ponds 2C and 2D were raised to provide additional 
storage volume. Liquids were transferred to Pond 2 instead'of Pond 2A whenever possible 
in an effort to lower the volume of Pond 2A. Water from Pond 2D was pumped to the 
sanitary system for a period of 7 hours to determine the affect of the liquid on the system. 
Results were favorable. Another test, with a pumping period o f  three days, was also 
conducted (RYAN, E.S., Dow CHEMICAL COMPANY, 1959, "HISTORY REPORT - WASTE DISPOSAL Co- 

SEPTEMBER 9). 
ORDINATION GROUP - AUGUST 1959," INTERNAL LETTER TO L.C. FARRELL, DOW CHEMICAL COMPANY, 

September 1959 - The results of the second aforementioned test indicated that the process was 
unfavorable. Investigation into nitrate reduction methods was conducted using sulfur dioxide 
gas and air, with unsuccessful results. A study of nitrate reduction using aluminum was 
initiated (RYAN, E.S., Dow CHEMICAL COMPANY, 1959, "HISTORY REPORT - WASTE DISPOSAL CO-ORDINATION 
GROUP - SEPTEMBER 1959," INTERNAL LETTER TO L.C. FARRELL, DOW CHEMICAL COMPANY, OCTOBER 7). 

October 1959 - It was recommended that the dikes of the ponds be built up for the winter. Bids for 
construction of the second asphalt-lined pond were sent to ALO for final selection and 
approval. It was stated that, when the new pond was built, the level of the existing asphalt- 
lined pond would be lowered to make repairs to planking and sun-checked surface (RYAN, EX, 
DOW CHEMICAL COMPANY, 1959, "HISTORY REPORT - WASTE DISPOSAL CO-ORDINATION GROUP - OCTOBER 1959," 
INTERNAL L E ~ R  TO L.C. FARRELL, DOW CHEMICAL COMPANY, NOVEMBER 5). 

November 1959 - Construction of the second lined solar pond began. Wind caused considerable 
spray of pond water, hindering construction activities (RYAN, E.S., Dow CHEMICAL COMPANY, 1959, 
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FARRELL, Dow CHEMICAL COMPANY, DECEMBER 10). This pond was to consist of three separate cells, 
and was also constructed of asphalt planking. The designation for this pond was Pond 2B- 
North, Center, and South, later changed to Pond 207B-North, Center, and South. Direct 
readings of the bank of Pond 2A indicated between 250 and 100,OOO cpm. High winds 
spread salt onto equipment parked east of the pond, but their was no indication of 
contamination (HILL, J.E., DOW CHEMICAL COMPANY, 1959, "MONTHLY PROGRESS REPORT - SITE SURVEY - 
NOVEMBER, 1959," INTERNAL LEITER TO E.A. PUTZIER, DOW CHEMICAL COMPANY, DECEMBER 3). Samples 
of the spring on the north slope of the nitrate pond indicated 14 d p d l  (HAMMOND, S.E., Dow 
CHEMICAL COMPANY, 1959, "SITE SURVEY MONTHLY REPORT - NOVEMBER 1959," INTERNAL LETTER TO T.S. 
CHAPMAN, Dow CHEMICAL COMPANY, DECEMBER 9). 

"HISTORY W O R T  - WASTE DISPOSAL CO-ORDINATION GROUP - NOVEMBER 1959," INTERNAL LETER TO L.C. 

The sand and gravel bed was packed in the southern 
weti. LJ section of the excavation, and a sterilant was applied. 

Pond 2-Auxil~rry 
The sterilant was then covered with asphalt planking 

March 1960 - Connecting pipes between the sections of the new asphalt-lined pond, as well as 
controlling valves, were installed. Cuts in the dike for the connecting pipes were backfilled. 
Construction of the pump station began. Connecting pipes and control valves from the 
existing pipes to Pond 2A were installed, completing the pipeline from the new valve pit to 
the inlet of the new pond. High activity in the effluent, as determined through composite 
samples from the drainage tile, was attributed to liquids being carried from Pond 2A by high 
winds (RYAN, E.S., Dow CHEMICAL C O M P A ~ Y .  1960. 'HISTORY REPORT - WASTE DISPOSAL CO-ORDINATION 
GROUP - MARCH 1960," INTERNAL LETTER TO L c FARRELL, DOW CHEMICAL COMPANY, APRIL 11). 

Pond ZA 

April 1960 - Construction activities on the pumping station for the new asphalt-lined pond continued. 
Placement of planking, as well as mastic application, was completed on the south section. 
Planking had also been placed in the center and north section, and mastic application had 
begun. High winds again affected acnvi[y levels in the effluent (RYAN, E.S., Dow CHEMICAL 

TO L.C. FARRELL, DOw CHEMICAL COMPANY M A Y  6) 
COMPANY, 1960, "HISTORY W O R T  - WASTE DISPOSAL CO-ORDINATION GROUP - APRIL 1960," INTERNAL LETTER 

May 1960 - Waste was released into the newly completed cells, 207B-Center and South (RYAN, E.S., 
Dow CHEMICAL COMPANY, 1960, "HISTORY REPORT - WASTE DISPOSAL CO-ORDINATION GROUP - MAY 1960," 
INTERNAL LETI-ER TO L.C. FARRELL, DOW CHEMICAL COMPANY, JUNE 7). Water samples indicated 2.7 
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June 1960 - The 207B Solar Ponds, referred to as Pond 2B, 
were fully completed. Transfer of water from Pond 

d p d l  at the spring north of the nitrate pond (HAMMOND, S.E., Dow CHEMICAL COMPANY, 1960, 

COMPANY, JUNE 10). 
"MONTHLY PROGRESS REPORT - SITE SURVEY -MAY 1960," INTERNAL LMTER TO T.S. CHAPMAN, DOW CHEMICAL 

- 
4 

July 1960 - All wastes had been transferred from Pond 2B to Pond 2A. The planking of Pond 28  
was cut in some areas in order to relieve the pressure from the gas underneath the planking. 
A stainless steel flashing was constructed and welded around the connecting pipe between the 
south and middle sections of the pond (RYAN, E.s., DOW CHEMICALCOMPANY, 1960, "HISTORY REPORT - 

COMPANY, AUGUST 17). Water samples indicated 4.4 d p d l  in the spring north of the nitrate 
pond (HAMMOND, S.E., Dow CHEMICAL COMPANY, 1960, "MONTHLY PROGRESS REPORT - SITE SURVEY - JCLY 

WASTE DISPOSAL CO-ORDINATION GROUP - JULY 1960," INTERNAL LElTER TO L.C. FARRELL, DOW CHEMIC4L 

1960," INTERNAL LITER TO T.S. CHAPMAN, DOW CHEMICAL COMPANY, AUGUST 9). 

September 1960 - Monitoring of the "three east nitrate ponds" indicated maximum readings o f  2,OOO 
cpm direct and 200 dpm removable (HILL, J.E., DOW CHEMICAL COMPANY, 1960, "MONTHLY PROCRESS 

OCTOBER 5). 
REPORT - SITE SURVEY - SEPTEMBER 1960," INTERNAL LETER TO E.A. PUTZIER, DOW CHEMICAL COMPA\Y. 

October 1960 - Bids received for relining of the 207B ponds were too high. A request for re-bIds 
for lining only the south section was made, and one was accepted (RYAN, E.S., Dow C H E W C ~ L  
COMPANY, 1960, "HISTORY REPORT - WASTE DISPOSAL CO-ORDINATION GROUP - OCTOBER 1960," I N T E R %  4 L  

LETTER TO L.C. FARRELL, DOW CHEMICAL COMPANY, NOVEMBER 11). 

November 1960 - The South section of Pond 207B was relined, using asphalt concrete, and seal- 
coated. The first six groundwater wells were also installed in the immediate vicinity of 207B 
solar ponds (RYAN, E.S., Dow CHEMICAL COMPANY, 1960, "H~STORY REPORT - WASTE DISPOSAL CO- 

DECEMBER 16). 
ORDINATION GROUP - NOVEMBER 1960," INTERNAL LETTER TO L.C. FARRELL, DOW CHEMICAL COHP*\\r. 
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December 1960 - Pond 207B was again placed into service, but 
was to be used only for treated alkaline wastes from 

Revision Date: September 25, 1992 

1 0 

0 Building 774 (RYAN, E.S., Dow CHEMICAL COMPANY, 1961, Pond 2D Drarasge Tiles 

"HISTORY REPORT - WASTE DISPOSAL CO-ORDINATION GROUP - 
DECEMBER 1960," INTERNAL LETTER TO J.G. EPP, DOW CHEMICAL 
COMPANY, JANUARY 26). ?old  I - A u i % l i a r ) r  0 

Pond 2A 
0 

January 1961 - 'The six monitoring wells were sampled for the first + 

time (RYAN, E.s., DOW CHEMICAL COMPANY, 1961, "HISTORY REPORT 

COMPANY, FEBRUARY 15). 

3 1 

- WASTE DISPOSAL CO-ORDINATION GROUP - JANUARY 1961," INTERNAL LETTER TO J.G. EPP, DOW CHEMICAL 

April 1961 - Preparation for the repair of 207B-Center and North began. The center section was 
drained, and dirt and gravel were removed. The north section was pumped out (RYAN, E.S., 

INTERNAL L E T ~ R  TO J.G. EPP, DOw CHEMICAL COMPANY, MAY 19). Work activities at this time 
included the construction of  a drainage tiie immediately east of the ponds to intercept any 
leakage flowing to the east. Underdrains in the ponds themselves were not constructed. The 
asphalt concrete was placed over the asphalt planking except in 207B-North, where 
difficulties were encountered and the planking was removed. Concern was centered on 
207A, which was believed to be leaking. 

DOW CHEMICAL COMPANY, 1961, "HISTORY REPORT - WASTE DISPOSAL CO-ORDINATION GROUP - APRIL 1961," 

June 1961 - Cleaning and draining of 207B-Center and North in preparation for repair was completed 
(RYAN, E.S.. D O W  CHEMICAL COMPANY, 1961, "HISTORY REPORT - WASTE DISPOSAL CO-ORDINATION GROUP - 
JUNE 1961," INTERNAL LE~TER TO J.G. EFP, DOw CHEMICAL COMPANY, JULY 11). 

July 1961 - Repair on the north and center sections of Pond 207B began. Because of difficulty in 
laying the asphalt concrete over the asphalt planking, the planking was removed in the north 
section. A rupture occurred in the asphalt concrete in the south section of the pond, near the 
outlet from Building 774. Pumping was transferred to Pond 2A so that repairs could be 
made (RYAN, E.S., Dow CHEMICAL COMPANY, 1961, "HISTORY REPORT - WASTE DISPOSAL CO-ORDINATION 
GROUP - JULY 1961," INTERNAL LETTER TO J.G. EPP, DOW CHEMICAL COMPANY, AUGUST 18). 

August 1961 - Ponds 207B-Center and North were returned to service. The contents of the south 
section were transferred to the center section, and were mixed with sodium silicate as they 
passed through the transfer pipe. The three sections were then equalized, and spill boxes 
were installed at the ends of the discharge pipes. The north section was then closed off for 
use in spray evaporation studies (RYAN, E.S., Dow CHEMICAL COMPANY, 1961, "HISTORY REPORT - 

COMPANY, SEPTEMBER 26). 
WASTE DISPOSAL CO-ORDINATION GROUP - AUGUST 1961," INTERNAL LETTER TO J.G. EPP, DOW CHEMICAL 

October 1961 - Prior to spraying operations at the nitrate pond, background surface readings and soil 
samples were taken. Air samples taken during spraying indicated very little airborne activity 
(HILL, J.E., D O W  CHEMICAL COMPANY, 1961, "MONTHLY PROGRESS REPORT - SITE SURVEY - OCTOBER 1961," 
INTERNAL LETTER TO E.A. PUTZIER, DOW CHEMICAL COMPANY, NOVEMBER 6). 

February 1962 - The pipeline between the center and north section of Pond 207B was reopened to 
allow transfer. Spray evaporation had not yet been attempted, and the line would be closed 
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when the study began (RYAN, E.S., Dow CHEMICAL COMPANY, 1962, "HISTORY REPORT - PROCESS WASTE 
DISPOSAL GROUP - FEBRUARY 1962," INTERNAL LETTER TO G.E. WHITE, Dow CHEMICAL COMPANY, MARCH 20). 

March 1962 - During routine inspection of Pond 2A, several breaks in the asphalt planking were 
discovered. Liquid was transferred to Pond 2B using a large portable pump. This was the 
first transfer using the pump from Pond 2A to Pond 2B. It was also discovered at this time 
that liquid was leaking beneath the planking, seeping into the drainage tile, and being mixed 
with water in Pond 1 (RYAN, E.S., Dow CHEMICAL COMPANY, 1962, "HISTORY REPORT - PROCESS WASTE 

Silicate was going to be applied to the soil beneath the leak in the planking; however, as of 
May 10, 1962, this had not yet been done (RYAN, E.S., Dow CHEMICAL COMPANY, 1962, "HISTORY 

COMPANY, MAY 10). 

DISPOSAL GROUP - MARCH 1962," INTERNAL LETTER TO G.E. WHITE, DOW CHEMICAL COMPANY, APRIL 18). 

REPORT - PROCESS WASTE DISPOSAL GROUP - APRIL 1962," INTERNAL LETTER TO G.E. WHITE, DOW CHEMICAL 

July 1962 - Water samples indicated 1.8 microcuries per liter in the spring on the northeast slope of 
the nitrate pond (RAY, E.L., DOW CHEMICAL COMPANY, 1962, "MONTHLY PROGRESS REPORT - SITE SURVEY - 
JULY 1962," INTERNAL LETER TO C.W. PILTINGSRUD, DOW CHEMICAL COMPANY, AUGUST 9). 

September 1962 - Work on the removal of Pond 2-Auxiliary begins due to the anticipated 
construction of Building 779, some of which will be over Pond 2-Auxiliary. The floor of 
the clay-lined pond was monitored prior to the arrival of construction personnel, with results 
of up to 5,000 cpm. Waste disposal analyses of soil indicated 11,000 to 75,000 dpdkg.  
It was recommended that the soil be removed prior to construction activities (HILL, J.E., Dow 
CHEMICAL COMPANY, 1962, "MONTHLY PROGRESS REPORT - SITE SURVEY - INDUSTRIAL HYGIENE - SEPTEMBER 
1962," INTERNAL LE'ITER TO E.A. PUTZIER, Dow CHEMICAL COMPANY, OCTOBER 2). 

October 1962 - The clay lining was removed from Pond 2-Auxiliary. Monitoring indicated low 
surface contamination (HILL, J.E.. DOW CHEMICAL COMPANY, 1962, "MONTHLY PROGRESS REPORT - SITE 

COMPANY, NOVEMBER 5). 
SURVEY - INDUSTR~AL HYGIENE - OCTOBER 1962," INTERNAL LETTER TO E.A. PUIIZIER, DoW CHEMICAL 

November 1962 - Monitoring of the "large nitrate pond" indicated 500 to 1,OOO cpm direct on the 
exposed surfaces. Analyses of the salt indicated 1,500 to 2,000 d p d g .  Rebuilding of this 
pond was pending (HILL, J.E., Dow CHEMICAL COMPANY, 1962, "MONTHLY PROGRESS REPORT - SITE SURVEY 

DECEMBER 3). 
- INDUSTRIAL HYGIENE - NOVEMBER 1962," INTERNAL LETTER TO E.A. PUTZIER, DOW CHEMICAL COMPANY, 

February 1963 - Small cracks were discovered in the asphalt concrete of Pond 2B (specific section 
not mentioned) (RYAN, E.S., Dow CHEMICAL COMPANY, 1963, "HISTORY REPORT - PROCESS WASTE DISPOSAL 
GROUP - FEBRUARY 1963," INTERNAL LRTER TO G.E. WHITE, DOW CHEMICAL COMPANY, MARCH 14). 

April 1963 - Relining work on 207A begins with the removal of salts and cleaning of exposed lining 
(RYAN, E.S., DoW CHEMICAL COMPANY, 1963, "HISTORY REPORT - PROCESS WASTE DISPOSAL GROUP - APRIL 
1963," INTERNAL LE'ITER TO G.E. WHITE, DoW CHEMICAL COMPANY, MAY 20). 

May 1963 - The north section of Pond 207B was pumped as low as possible, and cracks in the sides 
of the pond were sealed. Forty dnuns of contaminated aluminum scrap were dumped in 
Pond 2A. Laboratory studies of evaporation were conducted for development of an 
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evaporation unit for high nitrate aqueous wastes (RYAN, E.S., Dow CHEMICAL COMPANY, 1963, 

CHEMICAL COMPANY, JUNE 17). 
"HISTORY REPORT - PROCESS WASTE DISPOSAL GROUP - MAY 1963," INTERNAL LETTER TO G.E. WHITE, DOW 

June 1963 - Transfer of Pond 2A contents to Pond 2B with an addition of caustic began. Three 
trailer loads of caustic were added to Pond 2B, and five trailer loads were added to Pond 2A 
(RYAN, E.S., DOW CHEMICAL COMPANY, 1963, "HISTORY REPORT - PROCESS WASTE DISPOSAL GROUP - JUNE 
1963," INTERNAL LETTER TO G.E. WHITE, DOW CHEMICAL COMPANY, JULY 30). 

July 1963 - The transfer of liquids from Pond 2A to Pond 2B was completed. A small heel of 
remaining acid waste was neutralized by pumping basic wastes from 207B-South to Pond 2A, 
and then from Pond 2A to the 207B-North. A test of the burning capabilities of Pond 2A 
lining was made to evaluate it as a method of disposal. The planking was not combustible 
alone, and required fuel for burning (RYAN, E.S., Dow CHEMICAL COMPANY, 1963, "HISTORY REPORT - 
PROCESS WASTE DISPOSAL GROUP - JULY 1963," INTERNAL LETTER TO G.E. WHITE, DOW CHEMICAL COMPANY, 

AUGUST 19). 

August 1963 - Removal of plank lining and sand sub-grade from Pond 2A began (RYAN, E.s., Dow 

LEITER TO G.E. WHITE, DOW CHEMICAL COMPANY, SEPTEMBER 19). Vegetation samples taken from the 
southwest corner of the "main nitrate pond" indicated 960 dpdkg  (HAMMOND, s.E., Dow 

CHEMICAL COMPANY, 1963, "HISTORY REPORT - PROCESS WASTE DISPOSAL GROUP - AUGUST 1963," INTERNAL 

CHEMICAL COMPANY, 1963, "MONTHLY PROGRESS REPORT - SITE SURVEY - AUGUST 1963," INTERNAL LETTER 
TO C.W. PILTINGSRUD, DOW CHEMICAL COMPANY, SEPTEMBER 9). 

September 1963 - Removal of asphalt planking and excavation work for 207A re-design was 
completed (RYAN, E.S., Dow CHEMICAL COMPANY, 1963, "HISTORY REPORT - PROCESS WASTE DISPOSAL 
GROUP - SEPTEMBER 1963," INTERNAL LETTER TO G.E. WHITE, Dow CHEMICAL COMPANY, OCTOBER 16). The 
planking was disposed of in Trench T-4. The planking contained approximately 16.2 grams 
of UraniUm (FREIBERG, K.J., Dow CHEMICAL COMPANY, 1973, "MONTHLY STATUS REPORT - HEALTH PHYSICS 

CHEMICAL COMPANY, DECEMBER 4). Vegetation samples taken from the northeast comer of the 
nitrate ponds indicated 310 dpdkg (HAMMOND. s.E., Dow CHEMICAL COMPANY, 1963, "MONTHLY 

OPERATIONS, TECHNICAL AND CONSTRUCTION - NOVEMBER 1973," INTERNAL LE~TER TO E.A. PUTZIER, D O W  

PROGRESS REPORT - SITE SURVEY - SEPTEMBER 1963," INTERNAL LETTER TO C.W. PILTINGSRUD, DOW CHEMICAL 
COMPANY, OCTOBER 15). 

October 1963 - Relining and reforming of Pond 2A began. The pond was to be lined with two 
asphalt concrete mats (RYAN, E.S., Dow CHEMICAL COMPANY, 1963, "HISTORY REPORT - PROCESS WASTE 
DISPOSAL GROUP - OCTOBER 1%3," INTERNAL LETTER TO G.E. WHITE, DOW CHEMICAL COMPANY, NOVEMBER 
14). 

November 1963 - The redesign of 207A was completed (RYAN, E.S., Dow CHEMICAL COMPANY, 1963, 
"HISTORY REPORT - PROCESS WASTE DISPOSAL GROUP - NOVEMBER 1963," INTERNAL LETTER TO G.E. WHITE, 
Dow CHEMICAL COMPANY, DECEMBER 16). 

January 1964 - The process waste lines to the asphalt ponds were relocated. This was necessary 
because of the construction of  Building 779 (RYAN, E.S., DOW CHEMICAL COMPANY, 1964, "HISTORY 

COMPANY, FEBRUARY 13). 
REPORT - PROCESS WASTE DISPOSAL GROUP - JANUARY 1964," INTERNAL LEITER TO G.E. WHITE, DOW CHEMICAL 
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March 1964 - Extensions on the Pond 2A discharge pipes were 
installed, as was a trough from the extensions to the bottom 
of the pond (RYAN, E.S., Dow CHEMICAL COMPANY, 1964, "HISTORY 
REPORT - PROCESS WASTE DISPOSAL GROUP - MARCH 1964," INTERNAL 
LETTER TO G.E. WHITE, DOW CHEMICAL COMPANY, APRIL 15). 

April 1964 - The coupling of a 1,600 gpm pump at Pond 2A was 
completed (RYAN, E.S., Dow CHEMICAL COMPANY, 1964, "HISTORY 
REPORT - PROCESS WASTE DISPOSAL GROUP - APRIL 1964," INTERNAL 
LETI-ER TO G.E. WHITE, DOW CHEMICAL COMPANY, MAY 18). 

0 

May 1964 - Transfer of wastes from 207B-North to 207A was made (RYAN, E.S., Dow CHEMICAL 
COMPANY, 1964, "HISTORY REPORT - PROCESS WASTE DISPOSAL GROUP - MAY 1964," INTERNAL LFITER TO G.E. 
WHITE, Dow CHEMICAL COMPANY, JUNE 17). 

June 1964 - Wastes were transferred from 207B-North and Center to 207A. The exposed portions 
of Pond 207B were inspected (RYAN, E.S., Dow CHEMICAL COMPANY, 1964, "HISTORY REPORT - PROCESS 
WASTE DISPOSAL GROUP - JUNE 1964," INTERNAL LETTER TO G.E. WHITE, DOW CHEMICALCOMPANY, JULY 29). 

July 1964 - Vegetation samples taken from the southwest comer of the west nitrate pond indicate 
2,800 d p d k g  (HAMMOND, S.E., Dow CHEMICAL COMPANY, 1964, "MONTHLY PROGRESS ~ O R T  - SITE 
SURVEY - JULY 1964," INTERNAL LETI-ER TO c.w PILTINGSRUD, AUGUST 5). 

August 1964 - Vegetation samples taken from the northeast corner of the east nitrate pond indicate 
4,500 dprdkg WMMOND, S.E., Dow CHEMICAL COMPANY, 1964, "MONTHLY PROGRESS REPORT - SITE 
SURVEY - AUGUST 1964," INTERNAL LETTER TO C W PILTINGSRUD, SEPTEMBER 8). 

September 1964 - A pilot plant evaporator was placed on-line. Trial runs using domestic water were 
conducted, to be followed by trial runs using Pond 2A water (RYAN, E.S., Dow CHEMICAL 

TO G.E. WHITE, Dow CHEMICAL COMPANY, OCTOBER 26). Vegetation samples indicated 180 dprdkg 
at the southwest comer of the west nitrate pond, and 1,000 d p d k g  east of the south edge of 
the nitrate ponds (HAMMOND, S.E., DOW CHEMICAL COMPANY, 1964, "MONTHLY PROGRESS REPORT - SITE 

COMPANY, 1964, "HISTORY REPORT - PROCESS WASTE DISPOSAL GROUP - SEPTEMBER 1964," INTERNAL LETTER 

SURVEY - SEPTEMBER 1964," INTERNAL LEnrR TO c w PILnNGSRUD, OCTOBER 12). 

October 1964 - The sides of 207B-North and Middle were patched using cold patch mastic. Wastes 
were being pumped to Pond 2A (RYAN.  E s . DOW CHEMICAL COMPANY, 1964, "HISTORY REPORT - 

COMPANY, NOVEMBER 16). The sides of 2078-South had not yet been repaired (RYAN, E.S., Dow 
PROCESS WASTE DISPOSAL GROUP - OCTOBER 1964.' INTERNAL LETTER TO G.E. WHITE, DOW CHEMICAL 

CHEMICAL COMPANY, 1964, "HISTORY REPORT - PROCESS WASTE DISPOSAL GROUP - NOVEMBER 1964," INTERNAL 
LETI-ER TO G.E. WHITE, DOW CHEMICAL COMPA~Y. DECEMBER 26). 

December 1966 - Releases of low nitrate treated wastes from Building 774 were impounded in the 
asphalt-lined evaporation ponds so that effluent from Building 995 could be used to dilute the 
nitrates (RYAN, E.s., DOW CHEMICAL COMPAYY.  1967. "STATUS REPORT - WASTE DISPOSAL CoomrNAnoN - 
DECEMBER 1966," INTERNAL LETTER TO E.A. PLRIER, DOW CHEMICAL COMPANY, JANUARY lo). 
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November 1967 - Twenty-five thousand gallons of waste were taken from Pond 2A and disposed of 
in the evaporator. Pond 207B-North was repaired, and was expected to be in service in 
December (MAAS, M.E., DOW CHEMICAL COMPANY, 1967, "PROGRESS REPORT FOR NOVEMBER," h u m " L  
LE-I-ER TO K.V. BEST, DOW CHEMICAL COMPANY, NOVEMBER 27). 

1968 - 1970 - Lithium scrap was disposed of on the dikes between the evaporation ponds by 
spraying it with water. 

February 1968 - A Fire Department pumper truck was used to spread 250 pounds of "Nigrosine 
12525 Acid Black 2" dye into Ponds 2A and 2B in an attempt to increase the evaporation 
rates. An extra 250 pounds were reserved for later use (MAAS. M.E., Dow CHEMICAL COMPANY, 

FEBRUARY 27). 
1968, "PROGRESS REPORT FOR FEBRUARY," INTERNAL LETTER TO K.V. BEST, DOW CHEMICAL COMPANY, 

April 1968 - All wastes were transferred to Pond 207B. Pond 2A was dormant (MAAS, M.E., Dow 
CHEMICAL COMPANY, 1968, "PROGRESS REPORT FOR FEBRUARY," INTERNAL LETTER TO K.V. BEST, DOW 
CHEMICAL COMPANY, FEBRUARY 27). 

October 1968 - Repairs were made to cracked side walls in 207B-Center with burlap and asphalt. 
An additional coat of asphalt was also applied to 207B-North (OWEN, J.B., Dow CHEMICAL 
COMPANY, 1974, "HISTORY OF 207 SOLAR EVAPORATION PONDS AND NITRATE IN WALNUT CREEK," LETER TO 
E.W. BEAN, RFAO, USAEC, APRIL 10). 

January 1969 - Low-level contamination and salts were blown out and to the east of the solar ponds 
by high winds (PILTINGSRUD, C.W., 1969, "STATUS REPORT - HEALTH PHvsrcs - JANUARY 1969," FEBRUARY 
12). 

June 1969 - Leakage appeared on the ground surface at the northeast comer of Pond 2B, possibly due 
to a previous leak in the north and center sections of the pond, which was repaired in 1967P) 
Plans were made to transfer the contents of 207B-North and Center to Pond 2A and repair 
the north and center sections (MAAS, M.E., Dow CHEMICAL COMPANY, 1969, "MONTHLY PROGRESS 
REPORT - WASTE TREATMENT - JUNE," INTERNAL LETTER TO L.F. GRILL, D O W  CHEMICAL COMPANY, JULY 3) 

August 1969 - Pond 207B-North was emptied. Burlap was placed in uncovered areas and a coat of 
asphalt was applied. Another coat of asphalt was to be applied to old and new burlap 
surfaces by the following month, at which time 207B-North would be returned to service and 
207B-Center would be repaired (MAAS, M.E., DOW CHEMICAL COMPANY, 1969, "MONTHLY PROGRESS 
W O R T  - WASTE TREATMENT - AUGUST," INTERNAL L E ~ R  TO L.F. GRILL, DOW CHEMICAL COWP4%k3 
SEPTEMBER 4). 

September 1969 - A second coat of asphalt was applied to 207B-North, completing repair. The 
contents of 207B-Center were transferred to the north section and then to Pond 2A. Burlap 
and a coat of asphalt were placed in the center section, and a second coat was to be applied 
the following month (MAAS, M.E., Dow CHEMICAL COMPANY, 1969, "MONTHLY PROGRESS REPORT - W ~ S T E  
TREATMENT - SEWEMBER," INTERNAL LE~TER TO L.F. GRILL, DOW CHEMICAL COMPANY, OCTOBER 7) 

April 1970 - Catch sumps and pumps were instailed to return water from the drain tiles to the ponds. 
Sump No. 1, located at the north end of the drainage tile east of 207B, returned water to 
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207B-North. Sump No. 2, located at the north end of the drainage tile between Ponds 207A 
and 207B, returned water to 207A (OWEN, J.B., Dow CHEMICAL COMPANY, 1974, "HISTORY OF 207 

10). 
SOLAR EVAPORATION PONDS AND NITRATE IN WALNUT CREEK.' LETTER TO E.W. BEAN, RFAO, USAEC, APRIL 

May 1970 - A soaker hose and pump were installed at the east 
berm of Pond 207A as an attempt to increase evaporation 
rates. The new installations would allow water to trickle 
over the berm. Construction of Pond 207C, a new asphalt- 
lined pond, began. The pond was to be used to store 
liquids during repair of the existing ponds (MAAS, M.E., Dow 

COMPANY, JUNE 10). 

CHEMICAL COMPANY, 1970, "MONTHLY PROGRESS &PORT - WASTE 
TREATMENT - MAY," INTERNAL LETTER TO L.F. GRILL, DOW CHEMICAL 

R 0 1 

June 1970 - Pond 207B-South was emptied for reIining (MAAS, M.E., Dow CHEMICAL COMPANY, 1970, 
"BUILDING 774 - JUNE, JULY PROGRESS REPORT," AUGUST 5). Pond 207C was under construction west 
of Pond 207A. The "small south nitrate pond" was leaking and thought to be the cause of 
high nitrate concentrations in North Walnut Creek (FREIBERG, K.J., Dow CHEMICAL COMPANY, 1970, 
"HEALTH PHYSICS MONTHLY S A T U S  REPORT - OPERATIONS GROUP TECHNICAL AND CONSTRUCTION - JUNE 1970," 
INTERNAL LEnzR TO E.A. PUTZIER, JULY 9). 

August 1970 - A program to eliminate the use of the solar evaporation ponds was initiated and 
submitted to AEC (FREIBERG, K.J., Dow CHEMICAL COMPANY, 1970, "HEALTH PHYSICS MONTHLY STATUS 
REPORT - OPERATIONS GROUP TECHNJCAL AND CONSTRUCTION - AUGUST 1970," INTERNAL LETTER TO EA. 
PUTZIER, SEPTEMBER 9). 

September 1970 - All side walls of Pond 207B-South had been covered with burlap and asphalt 

WALNUT CREEK," L ~ R  TO E.W. BEAN, WAO, U s m c ,  APRIL IO). Paving and earthwork at Pond 
207C was completed. Groundwater was seeping into the sump, and this problem was to be 
resolved prior to sealing the area. Sludge was expected to be removed using liquid from 
existing ponds to create a slurry which could be pumped, rather than direct removal (FREIBERG, 

(OWEN, J.B., DOW CHEMICAL COMPANY, 1974, "HISTORY OF 207 SOLAR EVAPORATION PONDS AND NITRATE IN 

K.J., DOW CHEMICAL COMPANY, 1970, "HEALTH PHYSICS MONTHLY STATUS REPORT - OPERATIONS GROUP 
TECHNICAL AND CONSTRUCTION - SEPTEMBER 1970," INTERNAL LETTER TO E.A. PUTZIER, DOW CHEMICAL 
COMPANY, OCTOBER 8). 

December 1970 - Pond 207C was placed in service (OWEN, J.B., DOW CHEMICAL COMPANY, 1974, "HISTORY 
OF 207 WLAR EVAPORATION PONDS AND NITRATE IN WALNUT CREEK," LFTIER TO E.W. BEAN, WAO, usmc, 
APRIL IO). 

May 1971 - Test holes were dug and water samples were taken at the location of Trenches 1 and 2 

WALNUT CREEK," L E ~ Z R  TO E.W. BEAN, RFAO, USAEC, APRIL IO). Sediment samples taken from 
207B indicated up to 10,OOO d p d g  uranium and up to 140,000 d p d g  plutonium (PILTINGSRUD, 

Direct readings indicated 25,000 cpm. Work using a bulldozer to remove the silt was 
planned for the area (FREIBERG, K.J., DOW CHEMICAL COMPANY, 1971, "HEALTH PHYSICS MONTHLY STATUS 

(OWEN, J.B., DOW CHEMICAL COMPANY, 1974, "HISTORY OF 207 SOLAR EVAPORATION PONDS AND NITRATE IN 

C.W., 1971, "STATUS REPORT - HEALTH PHYSICS - MAY 1971," INTERNAL LETER TO W.H. LEE, JUNE 10). 
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&PORT - OPERATIONS GROUP TECHNICAL AND CONSTRUCTION - MAY 
1971," INTERNAL LETTER TO E.A. PUTZIER, JUNE 9). 

August 1971 - Soaker hoses were installed around the perimeter 
of Ponds 207A and 207C (OWEN, J.B., Dow CHEMICAL 
COMPANY, 1974, "HISTORY OF 207 SOLAR EVAPORATION PONDS AND 
NITRATE IN WALNUT CREEK," LETTER TO E.W. BEAN, WAO, 

October 1971 - All side walls of Ponds 207B-North and Center were covered with Petromat liner and 
a hydraulic sealant. Catch Trenches 1 and 2 were dug (OWEN, J.B., Dow CHEMICAL COMPANY, 

RFAo, uSAEC, APRIL 10). Liquid collected in Trenches 1 and 2 went to Sumps 1 and 2, and 
then to Ponds 207B-North and 207A, respectively (ROCKWELL INTERNATIONAL, 1988, "SOLAR 

1974, "HISTORY OF 207 %LAR EVAPORATION PONDS AND NITRATE IN WALNUT CREEK," LETTER TO E.W. BEAN, 

EVAPORATION PONDS CLOSURE PLAN," JULY 1). 

0 

-I  ----a 

Pond lO7c 0 
Pond 207A 

0 

November 1971 - Pond 207B-South was being cleaned (PUTZIER, E.A., 1971, "STATUS REPORT - HEALTH 
PHYSICS OPERATIONS - OCTOBER 1971," INTERNAL LETTER TO J.F. WILLGING, NOVEMBER 5). 

September 1972 - Trench 3 was placed in service (OWEN, J.B., Dow 

RFAO, USAEC. APRIL 10). Liquid collected in Trench 3 was 

CHEMICAL COMPANY, 1974. "HISTORY OF 207 SOLAR EVAPORATION 
PONDS AND NITRATE IN WALNUT CREEK," LETTER TO E.W. BEAN, 

transferred to Pond 207A (ROCKWELL INTERNATIONAL, 1988. 
"SOLAR EVAPORATION PONDS CLOSURE PLAN," JULY 1). 

October 1972 - The side walls and bottom of Pond 207B-South 

December 1971 - Cleaning of  Pond 207B-South continued (PILTINGSRUD, c.w., 1972, "STATUS REPORT - 
HEALTH PHYSICS INPUT TO OPERATIONS - DECEMBER 1971," INTERNAL LETTER TO J.F. WILLGING, JANUARY 7). 

I. 

0 

-.----a 

F?cO@jjy- Pond 2078 
Pond 2071 

0 

0 

L 0 

May 1972 - Automatic pump controls were installed in Trenches 1 and 2 (OWEN, J.B., Dow CHEMICAL 
COMPANY, 1974, "HISTORY OF 207 SOLAR EVAPORATION PONDS AND NITRATE IN WALNUT CREEK," LETTER TO 
E.W. BEAN, RFAO, USAEC, APRIL 10). 

January 1973 - The "nitrate capture trenches located on the hillside north of the process waste 
holding ponds" were in operation. Water from the trenches was being analyzed and returned 
to the ponds. Three trenches existed at this time (MAAS, M.E. AND D.E. MICHELS, 1973, "MONTHLY 
ENVIRONMENTAL PROGRESS REPORT - REMOVAL OF NITRATE FROM SOIL," FEBRUARY?). 

April 1973 - Six to ten tons of nitrate leached from the soils north of the evaporation ponds due to 
high water flows (MAAS, M.E. AND D.E. MICHELS, 1973, "MONTHLY ENVIRONMENTAL PROGRESS REPORT - 
REMOVAL OF NITRATE FROM SOIL," MAY?). 
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May 1973 - The trench pumps were turned off because of overloading of the evaporation ponds due 
to rain (MAAS, M.E. AND D.E. MICHELS, 1973, "MONTHLY ENVIRONMENTAL PROGRESS REPORT - REMOVAL OF 
NITRATE FROM SOIL," JUNE?). 

September 1973 - The side walls and bottom of Pond 207B-North were relined with Petromat and 
a hydraulic sealant (OWEN, J.B., Dow CHEMICAL COMPANY, 1974, "HISTORY OF 207 SOLAR EVAPORATION 
PONDS AND NITRATE IN WALNUT CREEK," LETTER TO E.W. BEAN, WAO, USAEC, APRIL 10). 

April 1974 - Trenches 4 and 5 were placed in service (OWEN, J.B., Dow 
CHEMICAL COMPANY, 1974, "HISTORY OF 207 SOLAR EVAPORATION PONDS 

APRIL 10). Liquid collected in Trench 5 was transferred to 
Trench 4, and liquid collected in Trench 4 was transferred to 
Trench 3 BOCKWELL INTERNATIONAL, 1988, "SOLAR EVAPORATION 
PONDS CLOSURE PLAN," JULY 1). 

AND NITRATE IN WALNUTCREEK," LETTER TO E.W. BEAN, WAO, usmc, 
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June 1974 - The Petromat liner of Pond 207B-North was considered 
to be a problem. Actions were being taken to reline the pond bottom with asphalt concrete 
three inches thick. A pond leakage study was conducted using Rhodamine WT dye 
(THOMPSON, M.A.. 1974, "PROGRESS REPORT FOR JUNE 1974 - ENVIRONMENTAL SCIENCES AND WASTE CONTROL," 
INTERNAL L I T E R  TO H.E. BOWMAN, JULY 12). 

July 1974 - Trench 6 was placed in service. Liquid collected in the trench was transferred to Pond 
207A (ROCKWELL INTERNATIONAL, 1988. "SOLAR EVAPORATION PONDS CLOSURE PLAN," JULY 1). LIQUID 
COLLECTED IN THE TRENCH WAS TRANSFERRED TO POND 207A ("EVAPORATOR NOTES & PONDS RECORD," 1978, 
HANDWRITTEN LOGBOOK. ENTRY OF JULY 8. ROCKWELL INTERNATIONAL, 1988, "SOLAR EVAPORATION PONDS 

CLOSURE PLAN," JULY 1). Also completed in July was a study to provide for 100% recycle of 
RFP waters, this study recommended the use of the 207A and 207B solar ponds for storage 
of water treated through the reverse osmosis system and for storage of treated sanitary 
effluent awaiting treatment in the reverse osmosis system (ENGINEERING SCIENCE, INC., 1974, & 

THE U.S. ATOMIC ENERGY COMMISSION, JULY 21). Future activities related to clean-out and relining 
of the 207B solar ponds were partly in support of this water recycle project. Following the 
publishing of this study, once a 207B solar pond was cleaned-out, no further process wastes 
were placed in the ponds. 

ENGINEERING STUDY FOR WATER CONTROL AND RECYCLE, PREPARED FOR THE ROCKY FLATS AREA OFFICE OF 

September 1974 - An in-depth study including core drilling and soil analysis was initiated. An 
inventory and maps of nitrate deposits were to be prepared (ILLSLN, C.T., 1974, "MONTHLY 
ENVIRONMENTAL PROGRESS REPORT," REPORT FOR SEPTEMBER 1974, OCTOBER?). 

October 1974 - An inventory of nitrate deposits northeast of the ponds was in progress (ILLSLEY, C.T.. 
1974, "MONTHLY ENVIRONMENTAL PROGRESS REPORT," REPORT FOR OCTOBER 1974, NOVEMBER?). 

November 1974 - A report of the nitrate inventory in the soil north of the ponds was written (ILLSLEY, 
C.T., 1974, "MONTHLY ENVIRONMENTAL PROGRESS REPORT," REPORT FOR NOVEMBER 1974, DECEMBER?). 
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March 1975 - Low level alpha contamination was detected around the 
perimeter o f  the solar ponds. It was believed to be caused by 
the operation of the soaker hose system on the berm of Pond 

207A. wind side Soil of Pond contamination 207A (THOMPSON, was also M.A., detected 1975, "PROGRESS on the REPORT down- 
FOR MARCH 1975 - ENVIRONMENTAL SCIENCES AND WASTE CONTROL," 
INTERNAL LETTER m H.E. BOWMAN, APRIL IO). 

April 1976 - Core samples were taken from the solar ponds for the water recycle project 
(results o f  the samples were not indicated) (HORNBACHER, D.D., ROCKWELL INTERNATIONAL, 
1976, "ENVIRONMENTAL CON7XOL WEEKLY HIGHLlGHTS WEEK ENDING APRIL 9, 1976," INTERNAL 
LE-ITER TO M.A. THOMPSON, ROCKWELL INTERNATIONAL, APRIL 9). 

__  _-- -5-  ...- 
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September 1976 - (This may have been in late August 1976.) An unsuccessful trial run was 
conducted on cleanup of 207B. Contamination was found on and under the liner and in 
nearby soil. It was thought that an environmental enclosure would be necessary for cleanup 
activities (HORNBACHER, D.D., ROCKWELL INTERN AnoNAL, 1976, "ENVIRONMENTAL ANALYSIS AND CONTROL 
WEEKLY HIGHLIGHTS WEEK ENDING SEPTEMBER 3, 1976," INTERNAL LETTER TO M.A. THOMPSON, ROCKWELL 
INTERNATIONAL, SEPTEMBER 3). Air monitoring during solar pond cleanup indicated between 
0.00102 and 0.17136 pCi/m3 plutonium concentration (HORNBACHER, D.D., ROCKWELL 
INTERNATIONAL, 1976, "ENVIRONMENTAL ANALYSIS AND CONTROL WEEKLY HIGHLIGHTS WEEK ENDING OCTOBER 

8, 1976." INTERNAL LETTER TO ENVIRONMENTAL SCIENCES, OCTOBER 8). 

October 1976 - Eleven core samples were taken from the solar pond area in'preparation for the 
reverse osmosis holding ponds (HORNBACHER. D.D., ROCKWELL INTERNATIONAL, 1976, "ENVIRONMENTAL 

ENVIRONMENTAL SCIENCES, OCTOBER 22). Fifteen soil samples were also taken during the month 
to determine contamination levels (HORNBACHER, D.D., ROCKWELL INTERNATIONAL, 1976, 

L E ~ R  TO ENVIRONMENTAL SCIENCES, OCTOBER 29). Air samples taken during solar pond cleanup 
during the first half of the month indicated plutonium concentrations ranging from 0.00395 
to 0.86791 pCi/m3 (HORNBACHER, D.D., ROCKWELL INTERNATIONAL, 1976, "ENVIRONMENTAL ANALYSIS AND 

ANALYSIS AND CONTROL WEEKLY  HIGHLIGHT^ WEEK ENDING OCTOBER 22, 1976," INTERNAL LETTER TO 

"ENVIRONMENTAL ANALYSIS AND CONTROL WEEKLY HIGHLIGHTS WEEK ENDING OCTOBER 29, 1976," INTERNAL 

CONTROL WEEKLY HIGHLIGHTS WEEK ENDING NOVEMBER 5. 1976," INTERNAL LETTER TO M.V. WERKEMA, 
ROCKWELL INTERNATIONAL, NOVEMBER 5). 

November 1976 - A "crash program" of sampling and direct counting was initiated, providing aid 
for the completion of the design criteria for the project, The program consisted of coring 
through the liner and augering into the deeper soil (HORNBACHER, D.D., ROCKWELL INTERNATIONAL, 
1976, "ENVIRONMENTAL ANALYSIS AND CONTROL WEEKLY HIGHLIGHTS WEEK ENDING NOVEMBER 5, 1976," 
INTERNAL LETTER TO M.V. WERKEMA, RWKWEU INTERNATIONAL, NOVEMBER 5). 

February 1977 - The liner o f  207B-North was damaged by high winds, resulting in increased 
airborne total long-lived alpha concentrations. Water was put in the pond to keep the liner 
in place (HORNBACKER, D.D., ROCKWELL INTERNATIONAL, 1977, "ENVIRONMENTAL ANALYSIS AND CONTROL 
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INTERNATIONAL, FEBRUARY 4). The southeast perimeter of 207C was sandbagged to prevent 
spillage due to high winds. The liner of 207B-North was weighted down with steel pallets 
to prevent floatation (HORNBACHER, D.D., ROCKWELL mwt"noNAL,  1977, "ENVIRONMENTAL ANALYSIS 

ROCKWELL INTERNATIONAL, FEBRUARY 18; HORNBACHER, D.D., ROCKWELL INTERNATIONAL, 1977, 

WEEKLY HIGHLIGHTS WEEK ENDING FEBRUARY 4, 1977," INTERNAL LElTER TO M.V. WERKEMA, ROCKWELL 

AND CONTROL WEEKLY HIGHLIGHTS WEEK ENDING FEBRUARY 18, 1977," INTERNAL LETTER TO M.V. WERKEMA, 

"ENVIRONMENTAL ANALYSIS AND CONTROL WEEKLY HIGHLIGHTS WEEK ENDING FEBRUARY 25, 1977," INTERNAL 
LETITR TO M.V. WERKEMA, ROCKWELL INTERNATIONAL, FEBRUARY 25). 

March 1977 - A recommendation for disposal of 50 liters of toluene containing 20 microcuries of 
tritium into Pond 207A was made (HORNBACHER, D.D., ROCKWELL INTERNATIONAL, 1977, 

M.V. WERKEMA, ROCKWELL INTERNATIONAL, APRIL 1). 
"ENVIRONMENTAL ANALYSIS AND CONTROL HIGHLIGHTS - WEEK ENDING APRIL 1, 1977," INTERNAL LE~TER TO 

June 1977 - Gravel removal at the solar pond area began. (This may have begun in late May 1977.) 
Survey of  the area during removal operations indicated a high reading of 15,000 cpm 

JUNE 3). A map indicating contamination levels in the vicinity of the solar ponds was prepared 

JUNE IO). Soil removal operations were conducted in the 910 storage yard and along the fence 
between the solar ponds and the yard using a portable building for manual removal, or a front 
end loader with a dust suppressant. Air sampling during the activities indicated 0.005 to 
approximately 0.3 pCi/m3. Construction of the reverse osmosis building began during this 
month (HORNBACHER, D.D., ROCKWELL INTERNATIONAL, 1977, "ENVIRONMENTAL ANALYSIS AND CONTROL 

INTERNATIONAL, JUNE 24). 

(HORNBACHER, D.D., ROCKWELL INTERNATIONAL, 1977, "ENVIRONMENTAL ANALYSIS AND CONTROL WEEKLY 
HIGHLIGHTS WEEK ENDING JUNE 3, 1977," INTERNAL LETITR TO M.V. WERKEMA, ROCKWELL INTERNATIONAL, 

(HORNBACHER, D.D., ROCKWELL INTERNATIONAL, 1977, "ENVIRONMENTAL ANALYSIS AND CONTROL WEEKLY 
HIGHLIGHTS WEEK ENDING JUNE 10, 1977," INTERNAL LET~ZR TO M.V. WERKEMA, ROCKWELL INTERNATIONAL, 

WEEKLY HIGHLIGHTS WEEK ENDING JUNE 24, 1977," INTERNAL LET~ZR TO M.V. WERKEMA, ROCKWELL 

July 1977 - Soil was removed from an area south of Pond 207A using a road grader and front end 
loader (HORNBACHER, D.D., ROCKWELL INTERNATIONAL, 1977, "ENVIRONMENTAL ANALYSIS AND CONTROL 

INTERNATIONAL, JULY 29). 
WEEKLY HIGHLIGHTS WEEK ENDING JULY 29, 1977," INTERNAL LETTER TO M.V. WERKEMA, ROCKWELL 

August 1977 - Activities at Pond 207B-South included water removal, cleaning, and sludge removal. 
The pallets which had been placed at Pond 207B-North were removed, and cleaning also 
began at the pond (AUTHOR UNKNOWN, 1977?, "POND CLEAN-UP OPERATIONS," CHRONOLOGY OF P O ~ D  
CLEAN-UP AC~VITIES PROM AUGUST 17, 1977 TO SEPTEMBER 2, 1977, DATE UNKNOWN). 

September 1977 - (This may have been in late August.) An increase in airborne alpha activity was 
(HORNBACHER, D.D., ROCKSELL reported during soil removal activities at the solar ponds 

INTERNATIONAL, 1977, "ENVIRONMENTAL ANALYSIS AND CONTROL WEEKLY HIGHLIGHTS WEEK E5DlW 

SEPTEMBER 2, 1977:" INTERNAL LEITER TO M.V. WERKEMA, ROCKWELL INTERNATIONAL, SEPTEMBER 2)  X l r  
monitoring on September 19 indicated 0.095 pCi/m3 total long-lived alpha (HORNBACHER. D u 
ROCKWELL INTERNATIONAL, 1977, "ENVIRONMENTAL ANALYSIS AND CONTROL WEEKLY HIGHLIGHTS WEEK ENDlW 

SEPTEMBER 23, 1977," INTERNAL LETTER M M.V. WERKEMA, ROCKWELL INTERNATIONAL, SEPTEMBER 23) 
Near the end of the month, air sampling results exceeded the shutdown action level. Cleanup 
Of 207B-North WaS completed (HORNBACHER, D.D., ROCKWELL INTERNATIONAL, 1977, "ENVIRONMEhT4L 
ANALYSIS AND CONTROL WEEKLY HIGHLIGHTS WEEK ENDING SEPTEMBER 30, 1977," INTERNAL LETrER TO v 
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WERKEMA, ROCKWELL INTERNATIONAL, SEPTEMBER 30). The water and liner were removed from Pond 
207B-North, and cleaning of the pond continued (AUTHOR UNKNOWN, 1977?, "POND CLEAN-UP 

DATE UNKNOWN). 
OPERATIONS," CHRONOLOGY OF POND CLEAN-UP ACTIVITIES FROM AUGUST 17, 1977 TO SEPTEMBER 2, 1977, 

October 1977 - The highest total long-lived alpha concentraition since cleanup activities began, 0.951 
pCi/m3, was measured near a shipping box which was being loaded with soil (HORNBACHER, 

ENDING OCTOBER 7, 1977," INTERNAL LETTER TO M.V. WERKEMA, RWKWELL INTERNATIONAL, OCTOBER 7). 
Removal of soil between Ponds 207A and 207B was completed. Removal of soil south of 

D.D., ROCKWELL INTERNATIONAL, 1977, "ENVIRONMENTAL ANALYSIS AND CONTROL WEEKLY HIGHLIGHTS WEEK 

207B began (HORNBACHER, D.D., ROCKWELL INTERNAITONAL, 1977, "ENVIRONMENTAL ANALYSIS AND 
CONTROL WEEKLY HIGHLIGHTS WEEK ENDING OCTOBER 17, 1977," INTERNAL LEITER TO M.V. WERKEMA, 

RWKWELL INTERNATIONAL. OCTOBER 17). High results during air monitoring were again a problem. 
Sprinkling over a longer period of time, rather than flooding the area, was recommended, 
as well as the use of Coherex stabilizer (HORNBACHER, D.D., ROCKWELL INTERNATIONAL, 1977, 
"ENVIRONMENTAL ANALYSIS AND CONTROL WEEKLY HIGHLIGHTS WEEK ENDING oCTOBER 21, 1977," INTERNAL 
LETTER TO M.V. WERKEMA, ROCKWELL INTERNATIONAL, OCTOBER 21). 

March 1978 - Alternate uses of water from the reverse osrnosis building and sewage treatment plant 
were being considered. A proposal for a new pond on the west side of the plant was 
rejected. The use of spray irrigation was being evaluated (HORNBACHER, D.D.. ROCKWELL 
INTERNATIONAL, 1978, "ENVIRONMENTAL ANALYSIS AND CONTROL WEEKLY HIGHLIGHTS WEEK ENDING MARCH 
23, 1978." INTERNAL LEITER TO M.V. WERKEMA, ROCKWELL INTERNATIONAL, MARCH 23). 

May 1978 - Asphalt from Pond 207B was being removed and boxed. High airborne total long-lived 
alpha activity was an ongoing problem (HORNBACHER, D.D., ROCKWELL INTERNATIONAL, 1978, 
"ENVIRONMENTAL ANALYSIS AND CONTROL WEEKLY HIGHLIGHTS WEEK ENDING MAY 26, 1978," INTERNAL 
LETTER TO M.V. WERKEMA, ROCKWELL INTERNATIONAL, MAY 26). 

July 1978 - Residual uranium and americium were found in the equalizer between Ponds 207B-Center 
and 207B-South. The line was cleaned with acid (HORNBACHER, D.D., ROCKWELL INTERNATIONAL, 

LEITER TO M.V. WERKEMA, ROCKWELL INTERNATIONAL, JULY 28). 
1978, "ENVIRONMENTAL ANALYSIS AND CONTROL WEEKLY HIGHLIGHTS WEEK ENDING JULY 28, 1978." INTERNAL 

August 1978 - Lining of Pond 207B-South was near completion (HORNBACHER, D.D., ROCKWELL 
INTERNATIONAL, 1978, "ENVIRONMENTAL ANALYSIS AND CONTROL WEEKLY HIGHLIGHTS WEEK ENDING AUGUST 
4, 1978," INTERNAL LEfiER TO M.V. WERKEMA, ROCKWELL INTERNATIONAL, AUGUST 4). 

January 1979 - Plutonium values of 5.8 to 12.6 pCi/l were detected in Pond 207B-North. This was 
due to the transfer of sodium hydroxide spillwater from Pond B-1 to Pond 207B-North 
(BARKER, C.J., ROCKWELL INTERNATIONAL, 1979, "HIGHLIGHTS FOR WEEK ENDING JANUARY 19, 1979 
ENVIRONMENTAL ANALYSIS AND CONTROL," INTERNAL LE~TER TO M.V. WERKEMA, ROCKWELL INTERNATIONAL, 
JANUARY 19). ' 

April 1979 - Release of the caustic spill water in Pond 207B-North into Pond B-2 and A-2 began 

APRIL 27). Plans to run the spill water through the reverse osmosis plant or process it through 
the sewage treatment plant were not implemented. 

(HORNBACHER, D.D., ROCKWELL INTERNATIONAL, 1979, "HIGHLIGHTS FOR WEEK ENDING APRIL 27, 1979 
ENVIRONMENTAL ANALYSIS AND CONTROL," INTERNAL LETTER TO M.V. WERKEMA, ROCKWELL INTERNATIONAL, 
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May 1980 - Water bubbles appeared under the liner of Pond 207B-South (HORNBACHER, D.D., ROCKWELL 

INTERNAL LETTER TO T . R .  CUTES, ROCKWELL INTERNATIONAL, MAY 16). The pond had been used for 
storage of sanitary water prior to reverse osmosis treatment, but was drained and cleaned for 
storage of reverse osmosis treated water for use in the plant's cooling towers. A survey of 
the liner indicated no smear count, but 50,000 to 500,000 cpm on the west side wall behind 
the liner, possibly resulting from leakage from Pond 207A. The discovery of leakage 
delayed approval of use of the water in the plant's cooling towers for fear of contamination 

INTERNATIONAL, 1980,  "ENVIRONMENTAL ANALYSIS WEEKLY HIGHLIGHTS WEEK ENDING MAY 1 6 ,  1980,"  

(HORNBACHER, D.D., ROCKWELL INTERNATIONAL, 1980,  "ENV~R~NMENTAL ANALYSIS WEEKLY HIGHLIGHTS WEEK 
ENDING MAY 30, 1980,"  INTERNAL LEI-I-ER TO T.R. CUTES, ROCKWELL INTERNATIONAL, MAY 30). 

June 1980 - The source of activity beneath the liner on the west wall of Pond 207B-South was 
determined to be americium (HORNBACHER, D.D., ROCKWELL INTERNATIONAL, 1980,  "ENVIRONMENTAL 

INTERNATIONAL, JUNE 6) .  
ANALYSIS WEEKLY HIGHLIGHTS WEEK ENDING JUNE 6, 1980,"  INTERNAL LETTER TO T.R. CUTES, ROCKWELL 

July 1980 - Salts on the side walk of Pond 207A, resulting from evaporation, had a count of 50,000 
cpm (HORNBACHER, D.D., ROCKWELL INTERNATIONAL, 1980,  "ENVIRONMENTAL ANALYSIS WEEKLY HIGHLIGHTS 
WEEK ENDING AUGUST 1, 1980,"  INTERNAL LETTER TO T.R. CUTES, ROCKWELL INTERNATIONAL, AUGUST 1). 

September 1980 - Cleanout of Pond 207B-Center began with removal of sand, sludge, tar and debris. 
Sludge was moved to the northwest comer of the pond for transfer to Pond 207A. Air 
monitoring prior to the start of cleanup activities indicated 0.06 pCi/m3 total long-lived alpha 
(HORNBACHER, D.D., ROCKWELL INTERNATIONAL, 1980,  "ENVIRONMENTAL ANALYSIS WEEKLY HIGHLIGHTS WEEK 
ENDING SEPTEMBER 12,  1980,"  INTERNAL LETTER TO T.R. CUTES, ROCKWELL INTERNATIONAL, SEPTEMBER 12). 

April 1981 - The french drain system, located on the hillside north of the ponds, was placed in 
service. The 6 trenches and 2 sumps were taken out of service. Liquid collected in the drain 
system would go to the Interceptor Trench Pump House (ITPH) and then be transferred to 
Pond 207B-North. Periodically, the liquid would be transferred from Pond 207B-North to 
Ponds 207B-Center and South (ROCKWELL INTERNATIONAL, 1988,  "SOLAR EVAPORATION PONDS CLOSURE 
PLAN," JULY 1). 

July 1981 - Isolated spots of contaminated soil were removed from the berm east of the 207 ponds 
by hand digging. Soil removal on the east side of the berm was complete. The north side 
of the berm would be worked on next (HORNBACHER, D.D., ROCKWELL INTERNATIONAL, 1981, 

CUTES, ROCKWELL INTERNATIONAL, JULY 24). 
"ENVIRONMENTAL ANALYSIS WEEKLY HIGHLIGHTS WEEK ENDING JULY 24, 1981,"  INTERNAL LETIER TO T.R. 

November 1981 - Approximately 1,OOO gallons of sewage sludge slurry from the digester and aerator 
were placed in Pond 207A after a tank truck spilled the material on the ground near the pond. 
The sewage wlls pumped from the ground into the pond (HORNBACHER, D.D., ROCKWELL 
INTERNATIONAL, 1981.  "ENVIRONMENTAL ANALYSIS WEEKLY HIGHLIGHTS WEEK ENDING NOVEMBER 25, 1981," 
INTERNAL LETTER TO T . R .  CRITES, ROCKWELL INTERNATIONAL, NOVEMBER 30). 

January 1982 - A potential nitrate runoff problem resulting from the hillside seepage beiow the solar 
ponds was of concern. Plans were made to construct a collection trench and sump at the base 
of the hill (HORNBACHER, D.D., ROCKWELL INTERNATIONAL, 1982,  "ENVIRONMENTAL ANALYSIS WEEKLY 
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May 1982 - The new nitrate collection system near the northeast 

security (HORNBACHER, road was D.D., reported ROCKWELL to be INTERNATIONAL, operating properly 1982, 
"ENVIRONMENTAL ANALYSIS WEEKLY HIGHLIGHTS WEEK ENDING MAY 
7,  1982," INTERNAL LETTER TOT R. CRITES, ROCKWELL INTERNATIONAL, 
MAY 7). 

July 1982 - Nitrate concentrations in the solar ponds were as 

- 
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HIGHLIGHTS WEEK ENDING JANUARY 8, 1982," INTERNAL LE'ITER TO T.R. CRITES, ROCKWELL INTERNATIONAL, 
JANUARY 8). 

February 1982 - Plans were made to pump high-nitrate water from Pond A-3 to Pond 207B 
(HORNBACHER, D. D., ROCKWELL INTERNATIONAL, 1982, "ENVIRONMENTAL ANALYSIS WEEKLY HIGHLIGHTS WEEK 
ENDING FEBRUARY 19, 1982," INTERNAL L ~ R  TO T.R. CRITES, ROCKWELL INTERNATIONAL, FEBRUARY 19). 

April 1982 - (This may have occurred in late February.) Construction activities to expand the nitrate 
collection system on the south side of the PSZ patrol road began (HORNBACHER, D.D., ROCKWELL 

INTERNAL LETER TO T.R. CRITES, ROCKWELL INTERNATIONAL, APRIL 2). Spraying of water from 207B- 
North was conducted at a rate of approximately 89, 445 gallons per acre ( H O R N B A C H E R , ~  

INTERNA-ITONAL, APRIL 23). Note: the area where this spraying was taking place is now known 
as the West Spray Field, Operable Unit 11. Water for application to the West Spray Field 
was removed from Solar Ponds 207B-Center and 207B-North. During the time of West 
Spray Field Operation, Solar Pond 207B-Center contained treated sanitary effluent, while 
Solar Pond 207B-North contained water collected in the ITPH system (ADVANCED SCIENCES, INC., 

INTERNATIONAL, 1982, "ENVIRONMENTAL ANALYSIS WEEKLY HIGHLIGHTS WEEK ENDING APRIL 2, 1982, " 

GALLONS PER ACRE. (HORNBACHER, D.D., ROCKWELL INTERNATIONAL, 1982, "ENVIRONMENTAL ANALYSIS 
WEEKLY HIGHLIGHTS WEEK ENDING APRIL 23, 1982," INTERNAL LEITER TO T.R. CIurrs, ROCKWELL 

1991, "SOLAR POND INTERCEPTOR TRENCH SYSTEM GROUNDWATER MANAGEMENT %UDY, ROCKY FLATS PLANT," 
TASK 7 OF THE ZERO-OFFSITE WATER-DISCHARGE STUDY, PREPARED FOR EG&G ROCKY FLATS, INC., JANUARY 
8). 

November 1985 - Use of the West Spray Field ended (ADVANCED SCIENCES, INC., 1991, "SOLAR POND 
INTERCEPTOR TRENCH SYSTEM GROUNDWATER MANAGEMENT STUDY, ROCKY FLATS PLANT," TASK 7 OF THE 
ZERO-OFFSITE WATER-DISCHARGE STUDY, PREPARED FOR EG&G ROCKY FLATS, INC.. JANUARY 8). 

October 1986 - Construction of the new pondcreting building was complete (ROCKWELL INTERNATIONAL, 
1988, "ULAR EVAPORATION PONDS CLOSURE PLAN," JULY 1). 

May 1988 - First spill of pondcrete occurred. This spill occurred on the 904 Pad (ROCKY FLATS PLANT, 
1988, "RCRA CONTINGENCY PLAN IMPLEMENTATION REPORT No. 88-001, ROCKY FLATS PLANT, EPA ID NUMBER 
CO 7890010526," JUNE 7). Other spills of pondcrete occurred after this first spill. 
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June/July 1988 - Last process waste sludge and water removed from 
Solar Pond 207A (BLAHA, F.J . ,  ROCKWELL INTERNATIONAL 
CORPORATION, 1988, INTERNAL MEMORANDUM FROM F . J .  BLAHA TO G .  
H E W I T ,  JUNE 23; ROCKWELL INTERNATIONAL, 1988, "SOLAR 
EVAPORATION PONDS CLOSURE PLAN," JULY 1). 

August 1989 - The Solar Pond's Interceptor Trench Central 

March 1990 - Levels of established freeboard were exceeded in the 207B Ponds. These levels were 
set to prevent overflow caused by high winds. No release to the environment occurred. To 
lower the water level in the 207B Ponds, transfer of approximately 1.3 million gallons was 
made to Pond 207A. The excess water in Pond 207A was then to be transferred to Building 
374 for evaporation (u.s. DEPARTMENT OF ENERGY, 1990. "RCRA CONTINGENCY PLAN IMPLEMENTATION 
REPORT NO. 90-003," DATE UNKNOWN). 

----I- __ --- --- 

0 
0 

September 1990 - Some seepage, which was not collected by the ITPH because of soil blocking the 
gravel and disallowing collection of the material, flowed over the eastern extension of the 
ITPH (EG&G ROCKY FLATS, 1991. "SOLAR PONDS INTERCEPTOR TRENCH SYSTEM GROUNDWATERMANAGEMENT 
STUDY ROCKY FLATS PLANT SITE," JANUARY 15). 

September 1992 - Only limited quantities of water and sediments are present in Pond 207A, all other 
ponds have considerable quantities of water present. 

Note: Add in information regarding SEP IMARA Activities 
End 1989hegin of 1990 - construction of sprung structures 
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DOCUMENT C " G E  NOTICES 



0 

Tide 
Fidd Data Management 

Date DCN Number 

-3- 17-93 93.04- Sam d,?/i> *dtm 
Expires 3-17-94. s € X n  Procedure Revision Rapired Yes 0 No I 
Scope Limitation: None I 

item 
Number 

1 

L 

Page 

10 
of 13 

11 
o f  13 

step or 
Paragraph 

Section 5.7 
parasapbed 

(4) 

(Use DCN C O " U A T I 0 N  SHEET for Additional Spaces) 

The sentence 'At the end o f  erih week... RFEDs Field Module will be backed up 
onto tape.' Tbe end of the seatam should be changed to 'backed up onto tape 
or 3 112-inch double sided, high density diskettes." 

Replace 'The computer will be backed up weekly, using a tape drive ...,' with, 
'usinga taped drive or 3 112 diskette...'. 
Replace 'At least four weeks of  backups... and the tapes:..' with, 'and the tapes 
or 3 1/2-inch diskertes...' 

DOCUMENT ClASSlFlCATlON REVIEW WAIVER 
PER R.B. HOFFMAN, CIASSlFlCATlON OFFICE 

JUNE 11, 1991 
a r 

\4' 
s 
.Y- 

Justification (Reason for Change-Provide Numbers to Refereace Corresponding Items Above) 
3 1/2-inch diskettes should be equivalent to computer tape for archiving, and diskettes are mom available. 

I I I I I I I I 
A p p ~ v a '  of Responsible Manager Date Is Posting Raqd? If Yes, By "bat Date? Date Posted 

-\ 1 ip; 1, .. L -- i ' j -  VI cx( YW NO 
t '  ' 

.- ADMIMFORMSUXX.6 - 
c I c -  



ENVIRONMENTAL MANAGEMENT'* 
DOCUMENT CHANGE NOTICE @CN) 

Title 
Handing of Personal Protective Equipmeat 

'rOCbdur~ Number 5-2IooOaPS F0.06 (Rev. 2) 

Date DCN Number 

2-11-94 

Item 
N W l k  

1 

i 

p 3 s  

9 of 11 

5of  11 

4of 1 1  

8 of 11 

~ ~~~ ~- 

Replace (3) mil plastic bags with '(3) mil or (5) mil.. Replace double (3) mil 
plastic bags with 'either double (3) mil plastic bags or single (5) mil plastic 
bags'. 

Justification (Reason for Change-Provide Numbers to Reference Corresponding Items Above) 

1) Double (3) mil bags and single (5) mil plastic bags shouId be approximately equal in the ability to contain 
contamination. *.I 

. .. . 1 
ti 

OCCUMENT ClASSIFlCATlON REVIEW WAIVER 
PER R.6. HOFFMAN, ClASSlFlCATlON OFFICE 

JUNE 11, 1991 

I I I 1 I I I 



ENVfRONMENTAL MANAGEMENT 
DOCUMENT CHANGE NOTICE (DCN) 

Page 1 of 1 - 

scope timitatiori c 

I 

Justification (Reason for Change - Provide Numbers To Reference Conespondng Items Above) 

I /  



, ,  , 1 ^. . :, , .:, c 

Concurrenc? Organization Req Date Concurrence Organization Req 
A 

QAPM x S$jfli=& user X 

EOM 5+@47&359 EQS 

v L P i !  Q S L  rc f 

"YL /if3 pl Yes 0 No up p&py 
Is Posting Reqd? If Yes. By What Date? 

! 

.. 

Oate 

s;./3/73 
5/3/93 

T/Y?? 
Oate 
Posted 

' 2edure Number 5-2 1000-OPS.FO 10 [Rev. 2) 

1 

Page 

15 of 19 

Step or 
Paragraph 

7.2.2 
paragraph 2, 
bull& '.( 

T i l e  Receiving, labeling or Handling 
Environmental Material Containers 

Procedure Revision Required 

Scope Limitation 

Item 
Number 

Changes 
(Use DCN CONTINUATION S H E n  for Additional Spaces) 

Replace 'Gray drums will be placed on'leveled wood pallets containing a 
maximum of 3 drums at the drilling site.' with 'Gray drums ... containing a 
maximum of (3) 55gallon drums or (4) 30gallon drums at the drilling 
site.'. 

~ ~~~ ~~ 

Justification (Reason for Change - Provide Numbers to Reference Corresponding Items Above) 

1 The (31 drum limit per pallet is intended to safely accomodate 55-gallon drums. (4) 30-gallon drums can be 
accomodated safely on a pallet and decrease the need for extra pallets. 

DOCUMENT CUSSIFICATION REVIM WAIVER 
PER R.B. HOFFMAN, CIASSIFICATION OFFICE 

JUNE 11, I991 
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1.0 INTRODUCTION 

A visual inspection o f  the 207 series Solar Evaporation Ponds (Solar Ponds) is required in the 

Phase I RFURI Work Plan for Operable Unit No. 4 (OU4j. As described in the Work Plan, the 

objective of the visual inspection is to identify potential cracks or liner breaches and use the 
visual survey results to refine planned Phase I borehole locations. Phase I boreholes are 

intended to be distributed throughout each pond, some in locations observed to be cracked or 

deteriorated, and some at locations where the liner appears intact. The Phase I Work Plan was 

written with the assumption that all of the Solar Ponds would be emptied of liquid and sludge, 
exposing the liners for visible inspection. Developments occurring since Work Plan approval 

have resulted in a deviation from the planned approach at the Solar Ponds in that only one of  

the five Solar Ponds has been cleaned out. Pond 207A is the only pond that has been drained 

and cleaned. 

Pond 207A was accessible for the visual inspections that occurred on December 9, 1992 and 

February 26, 1993. Two visual inspections o f  the pond were conducted because ice and snow, 
which covered the northeastern one-third of the pond in the December inspection, melted in rnid- 

February and exposed nearly all the remaining liner for the second inspection. The results of 

the visual survey were supplemented with a pilot geophysical survey in Pond 207A using Ground 

Penetrating Radar (GPR) technology. The GPR survey was conducted to locate potentially 

buried objects, but variations with GPR antennae were attempted to also define lithology and 

survey the integrity of the pond liner. A separate report has been prepared for the geophysical 

survey, but applicable findings from the survey are included in this report. The remaining Solar 

Ponds contain liquid and they were not inspected during the visual surveys. 

OW\Visud2. RPT 1 



2.0 HISTORY AND CONSTRUCTION 

Pond 207A is approximately 250 feet by 525 feet at the crest. When operating at its maximum 
allowable level, the ponds’ liquid covers an area approximately 230 feet by 505 feet. This 

corresponds to a surface area of approximately 116,208 square feet (about three acres). The 

maximum operating depth is approximately 7-112 feet corresponding to a maximum waste 

volume of about 5,050,000 gallons (Rockwell International, 1988). 

Pond 207A was placed in service in August 1956. The original construction consisted of asphalt 

planking approximately one-half inch thick. Figure 2-1 is a photograph taken in May 1956 

-which depicts the original liner installation. It is believed that Pond 207A entered service shortly 

after construction. 

Pond 207A was redesigned in November 1963 and the asphalt planking was replaced with 

approximately a four inch thickness of asphaltic concrete and tack coats. The asphaltic concrete 
was applied in two 1-1/2 inch lifts, adhered with asphalt tack coat. The slopes of both the pond 

bottom and the pond sides were significantly modified in this redesign. Based on these 

modifications, the bottom slope of the pond drained to a sump at the northeast end of the pond, 

and the side slopes, which had been 1:2, were changed to 1:3.7. 

The side slopes of Pond 207A were relined in the Fall of 1988 to repair cracks in the side slopes 

as part of the closure operations. This relining consisted of a minimum of one-eighth inch thick, 

rubberized, crack-sealing material laid over the side slopes of the pond. Relining was performed 

to minimize potential leakage from the pond in preparation for the transfer of pumped-back 

ground water into the pond for evaporation. 

Pond 207A is believed to have contained liquid almost continuously from its redesign and 
construction in 1963 through pond cleanout in Summer 1988. The pond was believed to have 

remained dry after cleanout and was exposed to the weather from approximately July 1988 to 

June 1990. It again held water after June 1990, and then was drained and cleaned in Fall 1992. 
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3.0 FINDINGS 

The liner inspections where conducted in Pond 207A on two separate occasions, on 
December 9,  1992, and again, on February 26,1993. The weather conditions during both 

inspections were cold and clear. 

On December 9, 1992 approximately two-thirds of the liner was exposed for visual inspection. 

The northeast one-third of the pond was covered with ice and snow-covered ice. The pond was 

inspected by entering the pond from the approximate midpoint of the western edge, walking 

south to the southern edge, east to the eastern edge, and northwest to the northern end, following 

the edge of the ice. Several photographs were taken, and color photo copies most representative 

of pond conditions are in Appendix A. Photograph numbers correspond to the film exposure 

number, which started at exposure 10. 

On February 26,1993 the pond liner was inspected after the ice and snow-covered ice had 

melted. The pond was inspected by entering from the midpoint of the westem edge, walking 

toward the northern edge, walking toward the northeastern comer, near the sump and lowest 

area of the pond, and then walking back and forth between the eastern and western edges of the 

pond, inspecting all areas previously inaccessible due to ice and snow. The area in the 

northeastern edge of the pond surrounding the sump was observed to have standing water 

approximately four inches deep. 

Results of the visual surveys are depicted on Figure 3-1. Figure 3-1 is a sketch of the pond 

which includes approximate locations of cracks, mud-cracked, breached, or bubbled areas, and 

vantage points from which photographs were taken. 

The uppermost layer of pond liner material was observed to be cracked extensively and 
otherwise deteriorated throughout most of the area inspected. The northeastern one-third of the 

pond liner exhibiting the least amount of crackling and bubbling, and the western and southern 

two-thirds of the pond liner and slanting berm slopes exhibiting the most extensive crackling and 

bubbling. Bubbles and crackling in the liner are believed to be caused by thermal/UV 
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deterioration during periods when the liner was exposed. Several long continuous cracks were 

observed in the liner, apparently caused by moving vehicles. Tire track imprints were also 

observed, but no breaching of the liner was associated with these imprints. Many of the long 

continuous cracks have deteriorated, causing localized widening and exposing significant portions 

of the underlying liner. Some of the mud cracks and longer cracks were observed to have soil 
underneath, although it is unknown if this soil was residual solids in the pond sludge that were 

unable to be removed during pond cleanout. Mud cracking was observed to be dominant along 

the slanting berms which had been exposed to the heat of the sun for a longer time. 

Visual observations of the Pond 207A liner did not allow conclusive identification of obvious 

liner breaches because it was unable to be determined if observed cracks extended through the 

underlying asphaltic concrete. The visual results were therefore compared to results from a pilot 

geophysical study using GPR technology. The GPR survey was conducted in visually 

deteriorated and relatively intact areas of the pond, and showed indications both of severe cracks 

and subsurface liner deterioration in areas visually observed to be deteriorated. In less visually 

disturbed areas, fewer indications of liner deterioration were noted. Results of the geophysical 

survey are presented in a separate report, although both this visual survey report and geophysical 

survey report will be incorporated into the OU4 Phase I RFI/RI Report. 

4.0 RECOMMENDATIONS 

Borehole locations are specified in the Phase I RFI/RI Work Plan to coincide with cracked and 

uncracked locations in the liner to investigate the possibility of contaminant migration from the 

pond sludge and liquids into the subsurface. The visual survey confirmed that there were visibly 

deteriorated and potentially cracked areas, and the geophysical survey generally confirmed that 

subsurface deterioration coincided with visual surface deterioration. Based on the visual and 

geophysical survey, the six proposed botehole locations as shown in OU4 Technical 
Memorandum No. 1 have been relocated into three of the most damaged locations and into three 

areas considered to be relatively intact. The resulting borehole locations in Pond 207A are 

shown on Figure 3-1. These locations supersede those shown in Phase I RFURI Work Plan 
maps and maps in Technical Memorandum No. 1, Vadose Zone Investigation. Relocation of 
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these boreholes is documented in Technical Memorandum No. 2, Modifications to Field 

Activities. 

5.0 REFERENCES 

Rockwell International, 1988. "Solar Evaporation Ponds Closure Plan", U.S. Department o f  
Energy, Rocky Flats Plant, Golden, Colorado, July 1 ,  1988, Volume I. 
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Visual Inspection Report 
207-B Center and 207-B North Ponds 

1.0 INTRODUCTION I 

A visual inspection of the 207-B North pond and 207-B Center pond asphaltic liner was conducted on 
September 1 ,  1993 and required approximately two hours to complete. Weather conditions were warm 
and clear during the inspection. Pond 207-B North was inspected first followed by pond 207-B Center. 
The visual inspection was conducted by walking around the perimeter of the ponds and on the pond floor. 
Access to the pond floor was via stairs located at the east side of the ponds. 

An EG&G photographer was present to take documenting photographs of the pond liner condition. 
Photographs were taken from the pond corners, pond sides and from the pond floor. Close up 
photographs provide details of typical liner conditions. A total of 37 photographs were taken; 18 in the 
Pond 207-B North and 19 in Pond 207-B Center. North Pond photographs are on EG&G film roll #45142 
and Center pond photographs are on roll #45141. Eight photographs from each pond were selected for 
inclusion into this report to document typical pond liner conditions. Detailed captions for the photographs 
are provided in Tables 1 and 2. Schematic maps of the ponds are provided in Figures 1 (North Pond) 
and Figure 2 (Center pond). Information on the maps includes camera vantage points and photograph 
numbers, approximate borehole locations and general information on liner conditions. 

2.0 POND LINER CONDITION 

The following provides a description of general and specific observations made during the visual survey 
of the 207-B ponds. 

2.1 General Observations 

The liners on ponds 207-B North and 207-B Center are in a deteriorated condition. The liner surface is 
rough and irregular. A tar tack coat, originally applied as a seal over asphaltic concrete, is missing from 
most areas of the pond floor. A pattern of thin, shallow cracks is typically present on areas of bare 
asphaltic concrete where the tar tack coat is missing. Where the tar tack coat is present the liner surface 
is typically rough and irregular and no longer smooth Sketch maps of ponds 207-B North and 207-B 
Center are provided in Figures 1 and 2. Included on the maps are camera vantage points, photograph 
numbers, approximate borehole locations and notes on general liner conditions. 

Several potential breaches in the liner were noted during the initial inspection and during subsequent trips 
into the ponds. Potential liner breaches were noted on the pond floor where cobbles are pressed down 
into the asphaltic concrete. Borehole 46693 in Pond 207-8 North is located next to cobbles pressed into 
the liner. Borehole 46993 in Pond 207-B Center was originally located next to a cobble pressed into the 
liner; however, it was moved to a location where the liner was intact due to drilling difficulties. 
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Visual Inspection Report 
207-B Center and 207-B North Ponds 

Potential liner breaches on the berm slopes were noted in both ponds, however the 207-B Center pond 
berm slopes are more extensively cracked than the 207-B North pond berm slopes. The berm slopes on 
both ponds appear to have a more recently installed fabric material and tar tack coat than the pond floor. 

The berm slopes in Pond 207-B North are in relatively good condition except for one area of loose fabric 
on the south berm slope and another area with a sheet metal patch on the north berm slope, near the 
northeast corner. Berm slopes in Pond 207-B Center are in a deteriorated condition with numerous 
obvious cracks that extend down to soil. Weeds are growing through many of the cracks in Pond 207-B 
Center. 

2.2 Specific Observations at Pond 207-B North 

General overview photographs of Pond 207-8 North are provided in Figures 3 and 4. These photographs 
show the drained and cleaned ponds with patchy discoloration on the pond floor and white staining on the 
berm slope marking high and low water levels. Also visible in these photographs are heater soaker hoses 
at the top of the berm slope on the west, south and north sides and access stairs located at the southeast 
pond comer. Figure 5 illustrates the patchy, irregular condition of the pond liner with light color areas 
where the tar tack coat is missing and darker color area where the tar tack coat is present. 

Figure 6 shows the area where the berm slope and pond floor meet. The berm slope has a more recently 
installed fabric liner and tar tack coat present and is in better condition than the pond floor. The patchy 
irregular pond floor condition with tar tack coat and bare asphalt is visible in the photograph. 

Figure 7 illustrates conditions near the southwest corner of Pond 207-B North and shows details of the 
patchy, irregular liner condition and circular indentations presumed to be marks left by barrels. A sheet 
metal patch, located on the berm slope near the northeast comer of the pond, is present as shown in 

Figure 8. It is unknown what the patch is covering and if this area is a potential breach in the liner. 

Torn and loose fabric liner from the south berm slope is shown in Figure 9. Only the top layer of [his 
fabric liner appears to be loose and an obvious liner breach is not indicated at this location. Figure I O  
shows a cobble indented into the pond liner. It is unknown if the cobble is pushed completely through 
the liner. No subgrade roadbase material is visible around the cobble indicating that the cobble has not 
breached the liner. Borehole 46693 is located at a spot where another cobble has been pushed into the 
liner. 

The pond berm slopes at Pond 207-B North are typically smooth with no obvious liner breaches. The 

most obvious liner deficiencies exists on the south side berm slope where the fabric liner is ripped loose 

and on the berm slope near the northeast corner at the sheet metal patch. 
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Visual Inspection Report 
207-B Center and 207-B North Ponds 

During subsequent drilling activities on November 4,  1993, a circular hole approximately 4 inches in 
diameter was noted in the extreme southwest corner of the pond near the drain pipe. It is unknown if the 
hole extends through the asphalt liner. Borehole 46593 is located approximately 40 feet from this hole. 

2.3 Specific Observations at Pond 207-B Center 

Overview photographs showing the general condition of Pond 207-B Center are provided in Figures 11 
and 12. These photographs show weeds growing on the berm slopes on the east, north and west sides 
of the ponds. The weeds are growing through cracks that extend through to soil. Cracks of the same 
magnitude are also present on the south side berm slope as shown in Figures 13 and 14. The cracks are 
present above a line approximately one half way between the bottom and top of the berm slope which 
corresponds to white mineralization discoloration and high and low water marks. Soil is visible through 
the liner cracks shown in Figure 14. 

Figure 15 shows general pond floor conditions and the south berm slope. The patchy, irregular color of 
the pond floor and light brown residual dirt in the foreground can be noted in the photograph. Details 
of the pond floor showing the patchy, irregular liner condition with ripped up clumps of tar tack coat are 
shown in Figure 16. The northeast pond comer is shown in Figure 17. Weed growth is through cracks 
in the liner approximately one half way up the berm slope and torn, loose fabric liner on the berm in the 
corner of the pond can be seen in the photograph. Stairs provide access to the pond floor. 

Details of the pond floor and berm slope area are shown in Figure 18. The berm slope with more 
recently installed fabric liner and tar tack coat is visible in the upper one third of the photograph. The 
pond floor with bare asphalt (note aggregate) and tar tack coat is visible in the lower two thirds of the 
photograph. 
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Visual Inspection Report 
207-B Center and 207-B North Ponds 

3.0 SUMMARY 

The liners on Ponds 207-B North and 207-B Center are in a deteriorated condition. A tar tack coat, 
originally applied as a seal over asphaltic concrete, is missing from most areas of  the pond floor. The 
liner surface in some areas has a rough, irregular texture due to ripped up clumps of tar tack coat. In 
other areas the liner surface is smooth where the tar tack coat is missing and bare asphalt remains. 

Obvious liner breaches, in the form of cracks extending through to soil, are present on the berm slopes 
of Pond 207-B Center. A sheet metal patch, and an area of loose liner fabric on the berm slopes of pond 
207-B North may cover potential liner breaches. Potential liner breaches also exist on the floors of both 
ponds where cobbles are imbedded into the asphalt. A circular hole of unknown depth near the southwest 
corner of pond 207-B North is another potential liner breach. Results of the visual inspection were used 

to place borehole locations. Some boreholes were placed near potential liner breaches and other boreholes 
were placed where the liner appeared to be intact. 
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Visual Inspection Report 
207-B Center and 207-B North Ponds 

Table 1 
Photograph Captions 

Pond 207-B North 
September 1, 1993 

EG&G Media Arts Roll Number 45142 

Figure 3. Photograph #l. View from Northwest corner, view to the southeast. General view of pond, 
note discoloration of liner, white staining at liquid high water line. Note: Drain/fill pipe extending to 
bottom of pond. Note heatedsoaker pipes in foreground, extending to left side photo. 

Figure 4. Photograph # 4. View from northeast corner, view to southwest. General view of pond, note 
discoloration of liner, white staining at liquid high water line. Note heatedsoaker pipe at right side 
photograph. Note drain pipe at far southwest comer of pond. 

Figure 5. Photograph # 5. View from pond center, view to west. General view of pond, note irregular 
condition of liner surface consisting of bare asphalt with missing tar tack coat (light color areas) and 
patches with tar tack coat intact (black areas). 

Figure 6. Photograph #9. Detail view, north side of pond at berm slope/ pond floor interface. Lower 
third of photograph shows berm slope with intact tar tack coat. Upper two-thirds of photograph shows 
pond floor with patchy, remnant tar tack coat and bare asphalt. Note thin shallow cracks in bare asphalt 
at upper edge of photograph. 

Figure 7.  Photograph # 12. Detail view, at southwest corner of pond. Note rough, irregular surface 
consisting of remnant tar tack coat. Note circular marks, presumably from barrels. 

Figure 8. Photograph # 17. Detail view, at northeast corner, view to north. Sheet metal patch secured 
by nails. Note also heater/ soaker hose at top of berm and white discoloration. 

Figure 9. Photograph # 14. Detail view at south-center part of pond, view to south. Tom, loose fabric 
liner on berm slope. 

Figure 10. Photograph # 18. Detail view near northwest comer of pond. Cobbles pressed down into 
asphalt liner. Long axis of largest cobble approximately 4 inches. Tar tack coat missing in this area as 
evidenced by aggregate visible in asphalt. 
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Visual Inspection Report 
20743 Center and 207-8 North Ponds 

Table 2 
Photograph Captions 
Pond 207-B Center 
September 1, 1993 

EG&G Media Arts Roll Number 45141 

Figure 11. Photograph #3. View from southwest corner, view to northeast. General view of pond. 
Note discoloration of liner including white staining at level of water level fluctuations. Green staining 
at southwest corner of ponds presumed to be residual water dye. Note weeds growing through cracks in 
loner at approximate high water mark on east and north sides of pond. 

Figure 12. Photograph #2. View from southeast comer, view to northwest. General view of pond. 
Note discoloration of liner and weed growth. 

Figure 13. Photograph #5. View from north side, center, view to south. General view of pond. Note 
patchy, irregular condition of pond liner. Weeds not present on south berm slope of pond. 

Figure 14. Photograph #17. View from northeast comer of pond, view to southwest. Note irregular 
condition of liner, with patched of bare asphalt mixed with areas of partially torn up tar tack coat. 

Figure 15. Photograph #16. View from northeast comer, view to northeast. Note abundant weed growth 
along berm slope and torn fabric liner at comer of pond. 

Figure 16. Photograph #11. Detail view at south side of pond. Upper one-third of photograph is berm 
slope with fabric liner and intact tar tack coat. Lower IWO thirds of photograph is pond floor with bare 
asphalt (as evidenced by visible aggregate) and tar tack coat (no aggregate visible). 

Figure 17. Photograph #lo. Detail view at south side pond berm slope. Note cracks in liner, white 
staining at former water level and evidence of tar tack coat flowing down slope in lower part of 

photograph. 

Figure 18. Photograph #9. Detail view at south side pond, on berm slope. Note cracks through liner. 
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APPENDIX II.E 

SOLAR EVAFORATXON PONDS RADIATION SURVEY RECORDS 



INTEROFFICE CORRESPONDENCE 

DATE: March 19, 1993 

TO: 

From: 

R. T. Ogg, Pr ject Manager OU4, Bldg. 080, X8608 

R. W. Norton, Radiological Engineering, T690B, X4075 $ 
SUBJECT: RADIOLOGICAL SURVEY 207A SOLAR POND - RWN-007-93 

. .:. 

Attached is the Bicron fiddler survey of the liner of the 207A Solar Pond. 
This completes the radiological survey of the 207A Solar Pond for the Phase I 
RCRA facility Investigation Remedial Investigation of OU4. 

If you have any questions concerning this please contact me at Extension 4075 
or Pager 0-0971. 

rwn 

Attachment 
As stated 

cc: 
G. M. Aldrich, w/o Attachment 
K. 0. Anderson, w/o Attachment 
D. J. Davidson, w/o Attachment 
J. D. Roberts, w/o Attachment 

EG&G ROCKY RATS. IN.. ROCKY FLATS PLANT, P.O. BOX 464, GOLDEN, COLORADO 80402-0464 (303) 966-7000 
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4 0 0  0 

25-00 0 

400 o 
4 0 0  0 

4000 
3 8 0 0  
400 0 

500 0 

3 0 0 0  

3600 

300 o 

300 0 
9000  

300 0 

4 0 0  0 

5 0 0 0  

3800 

4 0  00  

3 7 0 0  
w o o 0  
L/4oo 
4 1  0 0  

?Fo 0 

3400 

RADIO LOG 1 C A L 0 PER AT1 0 NS j 
AREA 
POSTED 

SCALER (Y/N) 

3976 Y 
3 9 s  Y 

2 7 3 3 4  v , 
4-0 y 
38 96 V 

, 7 7 0 2  ‘f 

BKG 

SO. 3500 
51. 3500 
52. 3500 
53. 3500 
54. 3500 
55. 3500 
56. 350  o 

- 57. J F C O  
50. 3 i L C  
59. 3FC c 
60. 3 s c C  
61. 320@ 
62. 3 5 C d  

64. 35CC 
65. 35-Cc‘ 
66. 75Lc 
67. 3 j L . i )  
68. 3 5 i ‘ O  
69. 391.C 
70. 3TCc’ 
71. 3GCCJ 
72. 3 5-OC’ 
73. 3SCC’ 
74. 3 T C C ’  
75. 356’0 
76. 3GCL’ 

63. free 

.. 

CONTROL NO. 

AREA 
POSTED 

WNJ 

V 

V 
v 

I - 
I 

V u 
Y 
Y 
Y 
Y 
Y 
L 
Y 

Y 
Y 

Y 
Y 
Y 
2 

Y 
Y 

Y 
Y 

Y 

Y 
Y 

Y 

Y 

Y 
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m I O L o G I U U  O P E R A T I O N S  
Contamination S m e y  

RESULTS 

BKG 

91. 
92. 
93. 
94. 
95. 
96. 
97. 
98. 
99. 

c'm 
IJETER SCALER 

1 30. 
101. 
102. 
103. 
104. 
105. 
105. 
107. 

7 .  
- 3 .  
110. 
111. 
112. 
113. 
11:. 
115. 
'16. 
17. 

118. 
119. 
120. 
12L. 
122. 
123. 
124. 
125. 
126. 
127. 
128. 
129. 
130. 
131. 
132. , 
133 .7/ 

9KG 

33-00 12 4 
12 5 
12 6 
127. 3500 
128. 3500 
129. 3,500 
130. 3 5 0 0  
131. 3600 
132. 33-00 

cam 
M ET E R 

4 5-oc 
45cc 

3 Foe 
350 C 
3600 
3500 
YO@ 0 
YO00 

33-6 b 
S'f83 

3 7*Y 
3 i c 5  
3 3  73 
3 5 7 L  
321  7 . 2 .LIj- 

291 4 
33LO 

' 3 Y 7 3  
33-33 
3 7 3 7  
33--sc' 
Y Z C 5 -  
353 7 
36 93 
3YB" 
3 5L* I 
3rd 3 



Control No. 

Radiation Protect ion 
Area o r  Equipment Drawing Showing Survey Points 



e.$ ROCKY FLATS Control No. 

I Radiation Protect ion 1 
Area or Equipment Drawing Showing Survey Points 1 

37 t 
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) -  8-91 7 - 9 2  
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rdken 

Taken 

Taken 

-~ ~- 

RADIOLOGICAL 
Contamination Survey 

Date: Bui l d i  ng : 

Time: Room a": 

# 

Survey Description: 

Signature I 

S h i f t :  
No - Yes 11 Diagram/Sketch Attached: - 

I ,  

INSTRUMENTAT I ON US ED 

Smear Counters 

Mfg : 
Model : 
Sersal  $: 
Date Perf. Test :  

t e  Calib'd: 
,al. Due Date: 

f4f g : 
Model : 
S e r i a l  i!: 

Date Perf. Test :  
Date Cal ib'd: 
tal. Due Date: 

Survey Instruments 

Mfg : 
Mock? : 
% r i a l  +: 
Date Perf .  Test: 
Ozte Cal i b'd: 
Cal. Due Date: 
Background : - 

COMMENTS 
Status :  

Within Limits 

- Limits Exceeded 

Posted - 
.- Depos ted 

Radiological Operat ions Foreman: 

Signature Date 
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KADIOLOGICAL 
Contamination Survey 

. .  

RESULTS 

Date: if- ff- YZ-  Time: 07U-Q Building:  7 8 8  Room: A fids 
ZETA 

dprn/100crn2 
Removable D i r e c t  Removable Removable D i r e c t  Removable 
(Swipe) (Smear) (Swipe) (Smear) 

I n i t i a l  -&?rEtM/ 
CPm CPm d pm/ 1 00 cm2 CPm CPm 

-. '1. - (250 320 D 1. 2 Y  
2. c z5-0 300 3 2. 0 

/la0 3. 3 
4. 3 

3. c 250 
4.  c ZSO 350 0 
5. ' zso 500 3 - -  5. D 
6.  4 25-0 500 ~ 6. 
7. C 250 < 2FU 0 7. 0 
8. c zso L Z F O  0 r.6 8.  A 
10. c 250 4 250 3 10. 33 
11. < 25-i 2 50 0 1% 11. 0 
13. 

13. 3 
4 zsu $-OD 

13. 4 250 L zso 
a P 14. - /2 
6 15. c ZS'O c 250 15. Ye 

16. 0 16. c 2so c ?-YO 3 
7. C 250 c ZFO 0 

18. < 250 4 ZFD n 0 
19. a7 
20. d 

19. C 25.0 4 Z!Td D 
71 - 0 

.- 20. 4 Z5d <ZFO L rF 
22. 0 
23. A 

22. 4 zro L r5-0 L 
23. ( 2  3 00 P 

< z m  L 2 Y O  

25. 0 25. c 250 360 3 
26. 0 26. c 250 c zso 

27. c 2!io c 2ro 

20. 9 
29. 0 

28. < zso L zro 3 
29. < 250 CZFO 
30. 4 250 500 ? 
31. c 2S'o 5-0 0 3 31. 0 

0 
6 

32. < 230 - a e L  6 
0 33. < 250 4-00 

34. < 2so 4 tso 3 34. 
35. 0 

35. 4 0 
27 

'' 36. 
35. <z50 . 600 6 

< z50 c 2!70 

37. < 250 4 25-0 3 37. 
38. 0 38. < 25-0 czso 

39. < 2TO 5-60 
40. < 290 CZTO 0 40. 1 

41. 1 
7 .  b 2 Y  

ti 
'' 4 2 .  

41. c a m  300 3 
< 25ZI 300 

43. 43. 4 250 c 2m 0 
44 .  -! 250 c2m 6 3 c 4 4 .  
45. < 250 >-OB lo9 45. 9s- 

- r A  

( 9., c 250 4 250 3 9. 33 

n 

t 
14. C 250 L 2 5-0 

1E' ' 17. 0 

c 2 5 8  900 

7 - 4 .  

+iH 27. 3 3  

+" 4 30. 

2 6- 32. - 

0" 22 39 * 0 

3 



CPM 
Remevable 

(Swipe) 

I n i t i a l  

CFM DPM/ 10 O a t 2  
Direct Removable 

(Smear) 

Date Completed: // - I /f- 92 

6M 
Removable 

(Swipe) 

CPM DPM/ 10 O c m 2  
D i r e c t  Removable 

(Smear) 



Control 

I V S I O L Q G I C A L  XONITORIHG 

RESULTS 

J n i t i a l  

CPM C??H DPM/100ciz2 
Removable Direct Removable 

( swipe ) (Smear) 

Date Completed: 11 -/5-72  

CPM C-PM DPI.I/10 Oca2 
Removable Direct Removable 

(Swipe) (Snear) 



RADIOLOGICAL HOWTORRIG 
. Contamination survey 

RESULTS 

I n i t i a 3 ,  Resurrey 

Date Completed: 

CPM CPM DPM/ 10 O m 2  CPM CPM 

I 

DPM/10 O m 2  
Removable Direct Removable Removable Direct Removable 

(Swipe) (Smear) (Swipe) (Smear) 

3 .  4 2 T O  
176. t14250 



Control NO. a g  l i  

RADIOLOGICAI; HONITORIXG 

RESULTS 

I n i t i a L  Resurvev 

Date Completed: I 

CPM CPM DPM/ 10 0 cm2 CPM CPM DPM/100cmZ 
Removable Direct Removable Removab 1 e Direct Removable 

(swipe) (Smear) ( swipe) (Smear) 
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RADIOLOGICAL MONITORING I Contamination ~ u r v e y  

226. < 2FO < 2 5 7  c, 

6 
227. < zzD c 25-0 
228. * 25'0 c 250 
229. 4 zF0 4 2so B 3  
230. < t ro  zso ff 
I 1. ZFO 4 250 c 9 
232. < zsv 4 250 9 
233. < zto C 250 . € 0  z' 
234. C z m  

236. 290 c 290 - 3  

40 

7 

16 

423-0 - 3  . ,4 
235. L z m  c z m  0 3 

237. zro c zso l o  L 
9 3 8 .  c 25-0 c ZFO g c  

16 3 b 

F 21 
242. 4 2 5 0  800 14 ? IT  

245. C 250 rzso lo 3 
246. 250 950 3 

, * a e  < 2 5 3  et50 3 

0 4 ZYO I58 0 9 
r-4. c 2JO g o  0 
241. C ZTO I5CO 

243. ( 7 5 0  
244. c 25%) 

6 0 .  
*G Y!T 

- ' 7 .  4 2 5 0  (250 3 - 

RESULTS 

226. 21 
227. G 
228. 0 
229. 0 
230. 0 
231. 0 
232. 0 
233. ,K 

0 
235. 42 
236. 0 
237. 0 
238. 6 

.Zl 239. 
240. 3 
.241. 0 
242. 0 
243 . 0 
244. a 
245. 0 
246 . a .  
247. 0 

t l  248. 
249. 0 

234. 

I n i t i a l  

251._ 
252.. 
253. 
254. 
255. 
256. 
257. 
258. 
259. 
260. 
261. 
262, 
263. 

i ,, 
- - 4 ,  

L 66 
267. 
268 
2 6 9 .  
270. 

Resurvev 

Date Completed: I 

C Z F O  <ZSLJ 1 1  6 251. 6 
250 40 252. 0 

4 2 5 0  4 zro G. 3 L  

rl =' 
< 250 t z ~ o  F 18 256. 0 

257. 0 /L 
12 258. L 

< z s - o  k z m  I t  

6 259. ti 

4 260. 9 

c SO 

261. 0 
18 262. 

263. ZL/ 

ff? 

268. 0 

< z m  

c zso c 25id 
4 250 c zso 3 4  255. 

253. 36 
254. 27 

0 

CZ50 G 4 ZrO 4 250 
2FO 4 2>-0 

< 250 4 250 
< 250 4 250 

< 250 

,,-< 250 250  

< 250 50 

" 0 
iz 

ZFi? C 250 L 

4 zro z5a C 265. 
266. 

4 250 " /2 264. 0 
7 0  

0 
I I  

' 1  < 250 2 so & 267- 

1, ZGO !TOO ( I  I2 269. 
25f l  7 5 0  f l c  270. 0 - 



RADIOLOGICAL MONITORING 
Contamination survey 

RESULTS 

I n i t i a l  Resurrey 

Date completed: 

CPM CPM DPM/ 10 0 cm2 CPM CPM DPM/ 10 0 cm2 
Removable Direct Removable Removable Direct Removable 
(Swipe) (Smear) (swipe) (Smear) 



RADIOLOGICAL MONITO-G 

RESULTS 

I n i t i a l  

CPM CPM DPM/100cm2 
Removable Direct Removab 1 e 
(Swipe) (Smear) 

Resurvey 

Date completed: 

CPM CPM DPML 10 O m 2  
Removable D i r e c t  Removable 
(Swipe) (Smear) 

I 



Control No./ 1) ci!l/ 

403. ' 4 25-0 < zso I-. 0 
4 0 4  . 4 25-0 < 2 5 0  2 --_._ 

RADIOLOGICAL HONITORING 
Contamination sumey 

1 5 '  
I L  
fZ 

403 .  
4 0 4 .  

RESULTS 

Initial Resurvev 
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36. 
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_ -  
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. .  
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34 .) 
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30. 

:a. 

4a .I 

Reabvabl e D i  rect Remvabl e 
(Swi.pe) .. ( S e a r )  i 

% 
2. 0 
3. /!7 - 
4. 1 2  
5. I Z  
6. 6 L 

7. 0 
8. 0 
-. 0 9 
T n  0 
1u. 1 
11. 0 
12. IZ  
7 0 
14. 0 
15. / Z  
16. 2Y 
17. 0 -  
18. 0 .  
I!!. 2 /  

20. 

L .  

- 

A. 

. .  

. . .. 
. .  

.. . 



. FOREMAN: 

SGURCE: (C?M) 

*.IAN: 

SOURCZ.: (C?M) 
SRC SIN: 

ssc SIN: 

- SGURGZ (C?W 

SOUSCE.: (CS!.t) 
SRC SIN:.- 
VALUE:- 

. SOURCE: (CPM) 
' SKG: (CTM) 
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Ti EGzG ROCKY FLATS It* 

INTEROFFICE CORRESPONDENCE 

DATE: November 5, 1992 

TO: D. J. Davidson, Radiological operations, Bldg. 881, X5772 

From: R. W. Norton, Radiological Engineering, Bldg T690B, X4075 

SUBJECT: RADIOLOGICAL SAMPLING PLAN FOR 207A POND RWN-015-92 

Prior to the initiation of Phase one of the RCRA (Resource Conservation & 
Recovery Act) Facility Investigation/Remedial Investigation of Operable Unit 
4, a radiological survey of 
solar Pond 207A must be conducted. Radiological Engineering (RE) in response 
to the activities that will occur in the 207 a Pond, has developed a 
Radiological Sampling Plan (attachment) to determine the radiological 
protection criteria for activities within the 207A Pond. 
divert the Inter Agency Department (IAG) schedule which is to start November 
23, 1992, a completion date of November 20, 1992 is necessary. 

In order to not 

If you have any questions please contact me at Extension 4075, or Digital 
Page, 0971. 

RW N 

Attachment: 
As Stated 

cc: 
K. 0. Anderson 
8. L. Austin 
W. W. Bailey 
D. R. Ferrier 
E. M. Lee 
R. T .  Ogg 
J. 0. Roberts 

EGLG ROCKY FLATS, I%., ROCKY FLATS PLANT. P.O. BOX 464, GOLDEN. COLQRAOO 80402-0464 (303) 966-7000 



RADIOLOGICAL PROTECTION SAMPLING PLAN 
SOLAR PONDS REMEDIATION PROJECT 

207 A POND 
NOVEMBER 5 ,  1992 
SUBMITTED BY 
R. W. NORTON 

RADIOLOGICAL ENGINEERING 

Introduction 

Prior to the initiation of phase one of the RCRA (Resource 
Conservation & Recovery Act) Facility Investigation/Remedial 
Investigation of Operable Unit 4 ,  a radiological survey of Solar 
Pond 207A must be conducted. Radiological Engineering (RE) has 
developed and submitted the following sampling plan to determine 
the radiological protection criteria for activities within the 
207A Pond. 

Methods and Materials 

The 207 A pond will be divided into grids 100 meters squared, RE 
will supply a map of the pond with the number of grids. A random 
survey (a minimum of three sampling points in each grid) for 
alpha removable plus fixed and a gross gamma survey will be 
required within each grid. If a sample is greater than the 
allowable limits within the grid a more detailed survey 
the grid will be required. 

within 

Alpha Survey 

A Alpha fixed plus removable will be conducted using a ludlun 12- 
1A coupled to air proportional detector and SAC 4 for removable. 
Direct plus removable Alpha survey of the pond will be conduct 
according to ROI (Radiological Operating Instructions) 3.1, 
ttperformance of Surface Contamination surveysIt. 

Gross Gamma Survey 

A gross gamma survey will be conducted using the Bicron Field 
Instrument for the detection of low energy Radiation (FIDLER). 
Surveys utilizing the FIDLER will be conducted according to ROI 
6 . 6 ,  "use of the Bicron FIDLER (Field instrument for the 
Detection of Low energy Radiation)". A walk over survey will be 
conducted of each grid to identify elevated areas of 
contamination. Action levels are identified in the procedure. 

Documentation 

J 

All sample location will be documented and approved by 
Radiological operations supervision in accordance with ROI 3.01, 
and submitted to RE for review. 



' EGcG ROCKY FLATS 

INTEROFFICE CORRESPONDENCE 

It.$ 

DATE: July 8, 1993 

TO: E. A. Christopher, Radiological Operations, Bldg. 881, X5772 

From: R. W. Norton, Radiological Engineering, Bldg. T690B, X4075 

SUBJECT: RADIOLOGICAL SAMPLING PLAN FOR THE 2078 CENTER SOLAR POND RWN-024-93 

This memorandum is a supplement to the memorandum dated July 2, 1993, from 
R. W. Norton, subject, Radiological Sampling Plan for the 207B center Solar 
Pond RWN-021-93. Attached is the Sampling Plan with the additions, the 
additions are underlined. The additions to the plan also change the estimated 
time of 72 Man Hours to 75 Man Hours, that it will take to complete the 
Sampling of the 2078 center Solar Pond. 

-1 

If you have any questions please contact me at Extension 4075, or Digital 
Page 7973. 

RWN 

Attachment: 
As Stated 

cc: 
G. M. Aldrich 
W. W. Bailey 
R. W. Boyle 
S. W. Dewitt ' - -S. R. Keith 
J. B. Mellen 
R. V. Morgan 
R. T. Ogg 
J. D. Roberts 

EGbG ROCKY FLATS. IN.. ROCKY FIATS PLANT, P.O. BOX 464, GOLDEN, COLORAOO 80402-0464 (m) 966-7000 



Attachment 
July 8,-1993 

Page 1 of 2 
RWN-024-93 

RADIOLOGICAL PROTECTION SAMPLING PLAN 
SOLAR PONDS REMEDIATION PROJECT 

2078 CENTER SOLAR POND 
JULY 2, 1993 
SUBMITTED BY 
R. W. NORTON 

RADIOLOGICAL ENGINEERING 

Introduction 

Prior to the initiation of phase one of the Resource Conservation and Recovery 
Act (RCRA) Facility Investigation/Remedial Investigation of Operable Unit (OU) 
4, a radiological survey of the 2078 center Solar Pond must be conducted. 
Radiological Engineering has developed and submitted the following sampling 
plan to determine the radiological protection criteria for the activities 
within the 207B center Solar Pond. 

'I 

Methods and Materials 

The 2078 center Solar Pond will be divided into grids 5 meters squared, 
Radiological Engineering will supply a map of the pond with the number of 
grids. 
Beta removable and a gross Gamma survey will be required at each sampling 
point. 
survey within the grid will be required. 

One sample will be taken in each grid for Alpha removable plus fixed, 

If a sample is greater than the allowable limits a more detailed 

Alpha Survey 

.- An Alpha fixed plus removable survey will be conducted using a Ludlum 12-1A 
coupled to an air proportional detector and a SAC 4 for removable. Direct 
plus removable Alpha survey of the pond will be conducted in accordance to 
Radiological Operation Instructions (ROI) 3.1,  "Performance of Surface 
Contamination Surveys". 

Gross Gamma Survey 

A gross Gamma survey will be conducted using the Bicron Field Instrument for 
the Detection of Low Energy Radiation (FIDLER). Surveys utilizing the FIDLER 
will be conducted according to ROI 6.6, It Use of the Bicron FIDLER (Field 
Instrument for the Detection of Low Energy Radiation)". The background reading 
will be taken outside of the 207B center Pond, between the 207A, and 2076 
series ponds. One sample will be taken in each grid to identify elevated 
areas of contamination. Action Levels are identified in the procedure. 

1 



Attachment 
Ju ly  8, 1993 

Page 2 of 2 
RWN-024-93 

Beta/Gamma Survey I 

A Beta/Gamma fixed Dlus removable will be conducted usina the Ludlum 31 with 
the GM Pancake Probe for direct. and the Eberline BC-4. for removable. 
Direct ~1 us removabl e Beta/Gamma survev will be conducted in accordance to 
Radioloqical ODeration Instructions (ROII 3.1, " Performance of Surface 
Contamination Surveys 'I .  

Documentation 

A1 1 sample results wi 1 1  be documented and approved by Radi ol ogi cal Operations 
Supervision in accordance with ROI 3.01, and submitted to Radiological 
Engineering for review. 

i 

2 



ii EGgE ROCKY FLATS 
1C.G 

INTEROFFICE CORRESPONDENCE 

. DATE: September 8 ,  1993 

R. T. Ogg, Solar Ponds Remediation Program, Bldg. 080, X8608 
I 

w TO: 

From: R. W. Norton, Radiological Engineering, Bldg. T690B, X4075 

SUBJECT: RADIOLOGICAL SURVEY 2OJdSOLAR POND -RWN-036-93 z- czv;)(;L\ 4 2  

Attached is the Radiological survey of the liner of the 207B Center Solar 
Pond, for the support of Phase I RCRA Facility Investigation Remedial 
Investigation of OU4. 

The survey information will be used to establish the requirements for the 
Radiological Work Permits (RWP‘s) for work to be preformed in the 207B Center 
Solar pond by the sub contractor. 
information in support of the characterization of the 207B Center Solar Pond 
under the remedjal investigation process. 

The sub contractor will also use the 

If you have any questions concerning this please contact me at Extension 4075 
of Pager D7973. 

rwn 

Attachment 
As stated 

‘1. - . 
cc: 
G. M. Aldrich, w/o Attachment 
W .  W. Bailey 
R. W. Boyle 
E. A. Christopher, w/o Attachment 
S. M. Paris 
J. 0. Roberts, w/o Attachment 

.. -. 

. _- 

EGBG ROCKY FLATS. INC.. ROCKY FLATS PLAKT. P.Q. BOX 464, GOLDEN, COLORADO 80402-0464 (303) 966-7000 
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EmP T Reviewed b y :  

EmP. Rad Ops Forema&.&-4 Enp.   
/ - by: Emp. rr" Name/Organ i z a t  i on Emp. 3 .__ .. - 

Mfg: 
Model : 

' S e r i a l  !: 
Oate  Perf. Ck: 
Date  Cal i b 'd :  
C a l .  Due Da te :  

Mfg : 
Model : 
S e r i a l  ?: 
Oate  Perf. Ck: 
Date C a l  i b ' d :  
C a l .  Due Date :  

Mfg: 
Model : 
S e r i a l  $:  
Oate  Perf. Ck. 
Oate Cal i b ' d :  
C a l .  Due Date:  
Background : 

Smear C o u n t e r s  

6- / rj - 73 

Survey  I n s t r u m e n t s  



11 C O N T A M I N A T I O N  SUR'JEY l j  
I .  1 

, .  
' RESULTS 

Room: - Building Time: /,300 

CP* 
Oirecl 

CPm 
Removable 

(Swipe) 

CPm 
Removable 

(Swioe) 
Flcmovablc 

(Smear) 
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3. 
4 .  
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7 .  
6. 
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lo. 
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?3.  
2 0 .  
59. 
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33. 
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2s. 
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38. 
.7 3 

7 4  L I .  

42.  
.r3. 
L A  - .. 
:I c 

4 0 
ys 
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3 

G 
2 
;3 

3 

-2 ' 

r? 

J 
1 
3 n 
(3 
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13 
I,?- 
- 3 
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C o n t r o l  No. 

RADIOLOGICAL HONITURING 
Contamination survey 

RESULTS . 

C PM 
Removable 

(Swipe) 

46. 
47. 
4 8 .  

-4 )9- 0 . 
51. 
52. 
53. 
5 4  * 
5s. 
56. 
- 7 .  

59. 

I n i t i a l  

60. 
61. 
62. 
63. 
64. 

68. 
69. 
70. -- /I. 
72. 
73. 
74. 
75. 
76. 
77. 
78. 
79. 
80. 
81. 
82. 

- 4 .  
85.. 
86. 
87 - 
88 - _  
09. 
- -  

CPM 
Direct 

I lPM/ 100cm2 
Removable 

( S m e a r )  

+- - -  
a- 
-L- 

m 
c/ n 3 . 
0 

9 

n 
4 

A 
3 

-4T 
3 
dl * 3 

n - 
3 
9 
L 

3 

Date Completed: 

CPM CPM DPM/ 1 0  0 cm2 
Removable Direct Removable 

(Swipe) 

46. 
4 7 .  

49. 
5G. 
51. 
52. 
53. 
5 4 .  
55. 
56. 
57. 
58.  
59. 
60. 
61. 
62. 
63. 
64. 
65. 
66. 
67. 
68. 
69. 

4 3  ._ 

70. -- /I. 
72 * -- 
I J .  

74. 
75. 
76. -- 

I J .  

74. 
75. 
76. -- 
I / .  
78. 
79 * 
80. 
81. 
82. 
83. 
8 4 .  
85. 
86. 
87. 
88. 
89. 
AT\ 

(Smear) + A " .  
A 
,73 

A7 
I C .  

/a 
n 30 

30 
7 .  A 
9 I 
/5 
3 
3 

I .c 



Control No. 

CPM 
Rernovab 1 e 

(swipe) 

RADIOLOGICAL X O H I T O R I H G  

RESULTS 

I n i t i a l  

Date Completed: I 

91. 
92. 
93. 
9 4 .  .. 
2 l: 
37. 
90. 
99. 
100. 
101. 
102. 

1. 
-r. 

105. 
106. 
107. 
108. 
109. 
110. 

$15: 
113 :- 
114. 
115. 
116. 
117. 

' 119. 
118. 

~ 

120 . 
121. - 
122 . 
123 
12 4 
125 
12 6 
127 
1 2 8  

19. 
A30 
151. 
132. 
133. 
134 - 
135. 

CPH DPM/100c32 
Direct Removable 

(Smear) 

$6 
& 
0 n 

7 
n 

3 
0 
t) 
0 
/5 

7 - n 

b n 

CPM 
Removable 

(Swipe) 

9.1. 
9 2 .  

. 

93. 
9 4  I 

95 * 
96. 
97. 
98. 

111. 
112. 
113 
114. 
11s. 
116. 
117. 
118. 
119. 
120. 
121. 
122. 
123. 
124. 
12s * 
126. 
127. 

129. 
130. 
131. 
132. 
133. 
134 - 
13s. 

128. 

CPM DPM/ 10 0 c32 
Direct Removable 

(Smear) 

n 
Q 
0 
(3 

3% 0 

0 
/5 n n 
/B 
0 
0 
0 

/a 
0 
+ 
n n --+- 
& 
/5 n 

n v 
0 n 



. .  
Control No. 

R A D I O M G I C A L  MONITORING 
. Contamination survey 

IiESULTS 

- ,  Initial 

D a t e  C o m p l e t e d :  

CPM DPM/ 10 O m 2  
Direct Removable 

(Smear) 

CPM 
Removable 

(Swipe) 

CPM 
D i r e c t  

CPM 
R e m o v a b l e  

(swipe) 

DPM/ 10 0 a 1 2  
Removable 

(Smear)  

3 
0 
0 
0 

n n 136. 
137. 

139. 
140. 
141. 
1 4 2 .  

i 3 a ,  

n 
r) 

/ S  
I S 1 .  - 1 -  .3 

9 143. 
144. 
145. 
1 4 6 .  

I 
0 v 6 

30 
147. 
148. 
149. 
150. 
151. 
152. lt3 

A 
0 0 

3 
/a 
4 -  
0 

153. 
154. 
155. 
156. 

158. 
157. . 

6 2 
3 
0 159. 

160. 
161. 
162. . 
163 
164 
165 
166 
TE 

154. 
165.  
166.  
-67. 
168. 
169. 

-rc 

-. 168. 
169. 

~ 

170 
171. 
172. 
173 * 
174. 
175. 
176. 
177. 
178- - -,. 

170.  - -- . .  
-/A. 

274. ' 

175. 
176. 



I 

i 

BICRON FIDLE8 

8KG 

12. 
13. 
14.  
15. 
16. 
17. 

19. 
29. 
21. 
22 

la. 

v 
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.._ 

j 

23. /L+ 
25. 24*  %k 
25. /L 4;L/ 
27. 
28. 
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31. 
32. 
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34. 
35. 
36. 
37. 

39. 
40. 
4 I-; 
42. 
43. 
44. 
45. 
46. 
47. 

49. 

313. 

48. 

CDKTxOL NO.' SPECTAL 
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Radiation Pro te c tio n 
Solar Ponds - B Series 

1 2  3 4  
--T-- 
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SMEAR COUNTER P E R F O R H A N C E  TEST LOG SHEET 

B U I L D I N G :  73-0 749 LOCATION: 7 ~ 7  5 

S T A R T  D A T E :  7 - 5- - y 3  
COUNTER SERIAL NO: 7 0 6  STOP DATE: 7 -  / / - 9 3  

SHIFT: M 1  SOURCE: (CPM) 
SRC S/N: BKG: (CPM) 
VALUE: ERROR: (X). 
TIME: EMP NO: 

SHIFT: P4 SOURCE: (CPM) 
SRC S/N: BKG: (CPM) 
VALUE: ERROR: (X) 
TIME: EMP NO: 

SHIFT: D1 SOURCE: (CPM) 
SRC S/N: BKG: (CPM) 
VALUE: ERROR: (%) 
TIME: EMP NO: 

SHIFT: M5 SOURCE: (CPM) 
SRC S/N: BKG: (CPM) 
VALUE: ERROR: (%) 
TIME: EMP NO: 

SHIFT: P1  SOURCE: (CPM) 
SRC S/N: BKG: (CPM) 
VALUE: ERROR: (X) 
TIME: EMP NO: 

SHIFT: D2 

SHIFT: D5 SOURCE: (CPM) 
SRC SIN: BKG: (CPM) 
VALUE : ERROR: (%) 
I'fkE: EMP NO: 

SRC S/N: 
VALUE: 
TIME: EMP 

SHIFT: M2 SOURCE: (CPM) 
SRC S/N: BKG: (CPM) 
VALUE: ERROR: (%) 
TIME: EMP NO: 

SOURCE: (CPM) I 

SHIFT: P5 SOURCE: (CPM) 
SRC S/N: BKG: (CPM) 
VALUE: ERROR: (%) 
TIME: EMP NO: 

BKG: (CPM)/= 
ERROR: (%) 

SHIFT: P2 SOURCE: (CPM) 
SRC S/N: BKG: (CPM) 

ERROR: (%) 
EMP NO: 

- NO: 

SHIFT: D6 SOURCE: (CPM) 6 3 7 6  
SRC S/N:h,gzqs// BKG: (CPM) Y B , c  
VALUE: Z O / O U  ERROR: (%) -7.3 
TIME: 03 . T ~ J  EMP N O : ~ - / ~ Y ~ O  

. .  

SHIFT: M3 SOURCE: (CPM) 
SRC S/N: BKG: (CPM) 
VALUE: ERROR: (72) 
TIME: EMP NO: 

. I  

SHIFT: P6 SOURCE: (CPM) 
BKG: (CPM) SRC S/N: 

VALUE: ERROR: (%) 
TIME: EMP NO: 

ISHIFT: M6 

.- 

SRC S/N: 
VALUE: 
TIME: EMP 

SHIFT: 03 SOURCE: (CPM) ' SHIFT: M7 SOURCE: (CPM) 
SRC S/N: BKG: (CPM) SRC S/N: BKG: (CPM) 
VALUE: ERROR: (%) VALUE: ERROR: (%) 

SOURCE: (CPM) 
BKG: (CPM) 

ERROR: (%) 
NO: 

]TIME: EMP NO: TIME: EMP NO: 

SHIFT: P3 SOURCE: (CPM) 
SRC S/N: BKG: (CPM) 
VALUE: ERROR: (%) 
TIME: EMP NO: 

SHIFT: D7 SOURCE: (CPM) 
SRC S/N: BKG: (CPM) 
VALUE: ERROR: (%) 
TIME: EMP NO: 

SHIFT: M4 SOURCE': (CPM) 
SRC S/N: BKG: (CPM) 
VALUE: ERROR: (72) 
TIME: EMP NO: 

SHIFT: P7 
SRC S/N: BKG: (CPM) 
VALUE: ERROR: (%) 
TIME: EMP NO: 

SOURCE : (CPM) I 

SHIFT: 04 SOURCE: (CPM) 
SRC S/N: BKG: (CPM) 
VALUE: ERROR: (%) 
TIME: EMP NO: 

ITIME: EMP NO: 

% ERROR = (CPM)x 3 - CSL VALUE X 100 
CSL VALUE 

WHERE "CSL VALUE" I S  IN DPM UNITS 

FiF-47376 (8/90) 



-4 

S H E ' :  D l  SOURCE: (CPM) LO 8% SHIFT: tA5 SOURCE: (CPM) 
SRZ S!N:403 517/ BKG: (CPM) sac sw BKG: (CPM) 40- 

?* 3 VALUE: EZaOR: (Of;) 

TIME: Zt47:PJO : 

VALGE: ERROR: ("lo) 
TIME: Et@. NO ' 
? O X  MAN :- 

. 

. 

SOURCE: (CPM) 
SKG: (CPM) 

i VALUE: ESFIOR: (O/o) 

; FOEEI.<AN: 
I TIME: EM?. NO : 

i S!-!!Z: 1.2 S2ilFICE: (CPM) 
; sac S;IJ: BKG: (CPM) 
; VALUZ: EilF102: ("lo). 

: TltJE: E M P .  NO : 
I iaEt. ',Afd: 

8 

- 

FOREMAN: I 

9. SHIFT: D' SOUXE:(CPM) 1 b44& 
SRC S;h':&o& 7 I BKG: (CPM) I 42 
VALUE: IKlLljc - TIME: 

EF(R0R: (%) 

-I TIMZ: FMP. NO : 
FORE MAN: 

BKG: (CPM) I 4 7  1 SRC SIN: BKG: (CPM) I 

i TIME:  E M P .  NO : ; 'OF!ft.:ASN: 

SOUXE: (CPM) I L 5GS i SHlr7: ~7 SOURCE: (CPt4) 1 
I d  ERROR: (Yo) . 1- 

VALUE:  
TIME: EM?. NO : 

SHIFT: 07 SOURCE: (CPM) 
BKG: (CPM) SRC SIN: BKG: (CPM) 

5 4  

SOURCE: (CPtrl) 

' VALUE: ERROR: ('/o) VALU 

1 
I TIM=,: E142. NO : 

FOREMAN: 

Ski!r?: v.3 SOURCE: (C?M) 
' s3c SIN: a m  (wid) 

ERROR: (%) ' I,'A,LIJf: 

* f l ?4E:  EM?. NO : 
i2?.Etu!AN: 

SHIrT: P6 SOURCE: (CPMj 
sac SIN: BKG: (CPM) 
VALUE: EIROR: (96) 

r 0 RE 12, AR 
- TIMf' E:/,?. NO : - 
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SMEAR COUNTER PERFORHANC TEST LOG SHEET START DATE: 7 c -53 
STOP DATE: 7 - -  // 9 3  

BUILDING: 7 5 0  LOCAT I O N  : - 
COUNTER SERIAL NO: q g  

I I I I 

SH I FT :  hll SOURCE: (CPtl) 
SRC S/N: BKG:  (CPhl) 
VALUE : ERROR: (%) 
TIME:  E>IP NO: 

SHIFT:  P4 SOURCE: (CPt.1) & O b  
SRC S/N: [fi2,57\ BKG:  (CPM) 0 , \  
VALUE: ;300ab ERROR: (%) 
TIME: j lp3b EMP NO: 31t;sc  '1 

SH IFT:  Dl SOURCE: (CPM) 
SRC S / N :  B K G :  (CPH) 
VALUE : ERRGR: (%) 
TIME: EMP NO: 

SHIFT:  P5 SOURCE: (CPM) 
SRC S/N: 60 5 / BKG: (CPtl) 
VALUE:&+7 ERROR: (%) 

SH IFT:  P 1  ..SOURCE: (CPM) 
SRC S/N: BKG:  (CPI.1) 
VALUE : ERROR: (%) 
T Ik1E : Et4P NO: 

~ 4 $ b  
0 

- 2 . 7  

SH IFT:  b12 SOURCE: (CPM) 
SRC S/N: BKG: (CPM) 

T INE  : EMP EIO: 
-- VALUE: . ERROR: (%) 

SH IFT:  D2 SOURCE: (CPM) 
SRC S/N: ~ 0 3 5 ~ '  B K G :  (CPM) 
VALUE: 2000i> ERROR: (%) 
T I M E :  O*QC~O EMP NO: 3tb7~7 

SHIFT: M5 
SRC S/H: 
VALUE : 
TIME: EMP 

/,.(SI SHIFT:  M6  SOURCE: (CPtl) 
, 9 SRC S/H: BKG:  (CPM) 

-3.2 VALUE: ERROR: (%) 
TIME: EMP NO: 

SOURCE : (CPM) 
BKG:  (CPM) 

ERROR: (%) 
No : 

SH IFT:  P 2  SOURCE: (CPM) 
SRC S/N: B K G :  (CPM) 
V A L U E & r  ERROR: 

SHIFT: D5 SOURCE: (CPM) 

SHIFT:  D6 SOURCE: (CPM) 
L SRC S/N:boSs7/ BKG: (CPM) 
-6r V A L U E g o t  ERROR: (%) 

!,4qi 
,c, 

-3.37 

SHIFT: M7 SOURCE: (CPM) 
SRC S/N: BKG: (CPtl) 
VALUE: ERROR: (%) 
TIME: EMP NO: 

10578 
0.0 

-1, 2 

SHIFT:  M3 SOURCE: (CPM) 

SHIFT: 07 SOURCE : (CPM) 
SRC S/N: BKG: (CPM) 
VALUE: ERROR: (%) 
TIME: EMP NO: 

SRC S/N: BKG:  (CPM) 
VALUE : ERROR: (%) 

Eb1P T IME:  . _- 

SH IFT:  M4 SOURCE: (CPM) 
SRC S/N: BKG: (CPM) 
VALUE : ERROR:. (%) 
TIME:  EMP NO: 

SH IFT:  D3 "L!'&$RCE: (CPM) 
SRC S/N: bo3571 B K C :  (CPM) 
VALUE: ZOOOO ERROR: (%) 
TIME:  os\s EblP NO: srG7b7 

SHIFT:  P7 SOURCE: (CPM) 
SRC S/N: BKG: (CPM) 
VALUE : ERROR: (%) 
TIME: EMP NO: ' 

~~ 

SHIFT: P6 SOURCE : (CPM) 

61'13 

SRC S/N: BKG: (CPM) 
VALUE: ERROR:' (%) 
TIME: EMP NO: 

% ERROR = (CPM) X 3 - CSL VALUE X 100 
CSC VALUE 

WHERE "CSL VALUE" I S  I N  OPM UNITS 

SH IFT:  P3  SOURCE: (CPM) 

- SRC S/N: h0357 /  BKG:  (CPM) 

T IME :  c SIC EMP NO: 417394 
VALUE: 2C.00 6 ! tooqRROR: (%) 

-1 
-7 I 

ISHIFT: 04 SOURCE: (CPM) 



SMEAR COUNTER PERFORHANCE TEST LOG SHEET START DATE: 1-6.-Li3 
COUNTER SER IAL-NO:  'IC\? STOP DATE: 7 -// ~ 73 
BU I LD ING: 1550 LOCATIOII: - 
SH IFT:  bll SOURCE : (CPtI) 
SRC S/N: BKG: (CPM) 
VALUE: ERROR: (%) 
TIME: EMP NO: 

SHIFT: P4 

ISHIFT: DI SOURCE: (CPM) 
SRC S/N: BKG: (CPI.1) 
VALUE: ' ERROR: (X) 
T IHE:  EMP NO: 

SHIFT: M 5  SOURCE: (CPM) I 
SRC S/N: BKG: (CPM) 
VALUE: ERROR: (%) 
TIME: EMP NO: 

6 6  c 5  
.& 

- 0 . 8 8  

SH IFT:  P1  SOURCE : (CPM) 
BKG: (CPM) SRC S/N: 

VALUE : ERROR: (%) 
TIME: EklP NO: I 

SHIFT: 05 SOURCE : (CP;l) 
SRC S/EI:Lo 3571 6KG: (CPI.1) 
VALUE:aOoc.c f ,occfRJ?OR: (%) 
I'IhE:oFi< EMP no: S/739+' 

SHIFT:  M2 SOURCE: (CPM) 
SRC S/N: BKG: (CPM) 
VALUE: . ERROR: (%) 

\ 

SHIFT: P5 SOURCE: (CPM) L a  
BKG: (CPI.1) . L 

ERROR: (%) -0, S 2  -- 

SH IFT:  D2 SOURCE: (CPM) 
SRC S/N: Gb.35 7) BKG: (CPM) 
VALUE: Z O ~ O O  ERROR: (%) 
TJME: fin40 EMP NO: 5 1 ~ 7 ~ ]  

SHIFT:  M 3  SOURCE: (CPMI 

&Ob SHIFT: M6 SOURCE : (CPM) 
.A SRC S/N: BKG: (CPM) 

-0,q VALUE : ERROR: (%) 
TIME: EMP NO: 

SH IFT:  P2 SOURCE: (CPM) 
SRC S / N : M W t  BKG: (CPM) 
V A L U E : Z O e  ERROR: (%) . 

-7 

&79/  SHIFT: D6 SOURCE: (CPM) (-2q 

VALUE 3 0 < ERROR: (%) 9 . 6 )  
TIME: / o a ~  EMP NO: 51739y 

SRC S/N: 6 0 3 S 7 /  BKG: (CPM) n . 2  

SRC S/N: BKG: {cpMj 
VALUE: ERROR: (%) 
TIME: EMP NO : *,.Lei:  

~ ~~ ~~~ 

SHIFT: P6 SOURCE : (CPM) 
SRC S/N: BKG: (CPM) 
VALUE: ERROR:' (%) 

.;TIME: EMP NO: 

SHIFT: 03 ~Y%~URCE:  (CPM) 
SRC S/N: &4357( BKG: (CPM) 
VALUE: ZOOUQ ERROR: (X) 
TIME:  9 5 ( 5  Eh1P NO: SIG761 

-l 
1 

~ 5 5 "  '~HIFT: ~7 SOURCE : (CPM) 
,.3 SRC S/N: BKG: (CPM) 

- 1 . ~ 7  VALUE: ERROR: (%) 
TIME: EMP NO: 

! 

SHIFT: 07 SOURCE: (CPM) 
SRC S/N: BKG: (CPM) 
VALUE : ERROR: (%) 
T IME:  EMP N O :  

SHIFT: M4 SOURCE: (CPM) 
SRC S/N: BKG: (CPM) 
VALUE: ERROR:. (%) 
TIME:  EMP NO: 

SHIFT: P7 SOURCE: (CPM) 
SRC S/N: BKG: (CPII) 
VALUE : 1 1  ERROR: (%) 
TIME: EMP NO: . 

' -  
SHIFT:  04 

VALUE2ooco f /oc 5 ERROR: (%) - t J *  I 5 

SOURCE: (CPM) Cb37. % ERROR =e (CPM) x 3 - CSL VALUE X 100 
SRC S/N:ko3s?/ BKG: (CPM) 0.5 CSL VALUE 

T1ME:_t t i l ~  EMP NO: 5/73tlcr/ WHERE "CSL VALUE- rs IN OPM UNITS 



SHIFT:  t-11 SOURCE : (CPM) 
SRC S/N: B K G :  (CPM) 

T 1I.K : E)\P NO: 
VALUE: ERROR: (%) 

SHIFT: P4 SOURCE: (CPII) bS3a 
SRC S/N: b0357/ B K G :  (CPM) 

TIME: 1bw EMP NO: S/%%'f 
VALUE: ~ C O  ERROR: -3.oa 

SH IFT:  P 1  SOURCE: (CPM) 
SRC S/N: B K G :  (CPM) 
VALUE : ERROR: (%) 
TIHE: EMP NO: 

/SHIFT: DI SOURCE: (CPM) 
SRC S/N: B K G :  (CPt4) 
VALUE : ERROR: (X) 
TINE: EMP NO: 

SHIFT:  b12 SOURCE: (CPM) SHIFT: P5 SOURCE: (CPM) CO q79' 

ERROR: (%) - 2 . g  
SRC S/N: BKG: (CPM) 

T INE:  EMP EIO: TIME: EMP NO: lb/+y 

/ BKG: (CPtl) / 
-- VALUE: . ERROR: (%) 

SHIFT: M5 SOURCE : (CPM) 
SRC S/EI: B K G :  (CPM) 
VALUE : ERROR: (%) 
TIME: EMP NO: 

SHIFT:  02 SOURCE: (CPM) (,3CT SHIFT: M6 SOURCE: (CPtl) 
SRC S/N: G0377t B K G :  (CPM) SRC S/El: B K G :  (CPM) 
VALUE 7 - w  GO ERROR: * (%)  -4.5 VALUE: ERROR: (%) 
T INE:  caw EtjP NO: S(L?C')  T I M E :  EMP NO: 

SHIFT:  P3 SOURCE: (CPM) 
SRC S/N: i..o3471 
VALUE: 3cooO ER!!;: 
TIt1E:)baO EMP !io: 5)%g53 

SHIFT:  P2 SOURCE: (CPM) rCt/pL SHIFT: 06 SOURCE: (CPM) 6 2 3  I I 

SRC S / N : @ S /  BKG: (CPM) SRC S/N:603s7/ BKG: (CPM) 0.29 . /  
VALUE :a o ERROR: (%) . -2. 7 V A L U E : ~ o c c o ~ c c o  3ERROR: (%) -.z.e% 
T I ME : -&p No : hf yy TIME: / O C O  EMP NO: 3 7 7 3 9 y  

b%g SHIFT: 07 SOURCE: (€PM) 
SRC S/N: BKG:  (CPM) 

EMP NO: 
.* VALUE: 

T IME : 
ERROR: (%) 

SHIFT:  113 SOURCE: (CPM) 
SRC S/N: BKG: (CPM) 
VALUE : ERROR: (%) 
TIME: EMP 110: 1 .a 

T IME :  (>%\s EMP NO: 5\b7b3 

SHIFT:  M4 SOURCE: (CPM) 
SRC S/N: BKG: (CPM) 
VALUE: ERROR:. (%) 
TIME:  EMP 110: 

SHIFT: P6 
SRC S/N: 
VALUE : 
TIME : EMP 

SHIFT: P7 SOURCE: (CPM) I 
SRC S/N: BKG: (CPII) 
VALUE : ERROR: (%)  
TIME : EMP NO: 

SOURCE : 
BKG : 

ERROR :. 
NO : 

I I 

SHIFT: M7 
SRC SIN: 
VALUE : 
T I M E :  EMP 

SOURCE: (CPM) 
BKG: (CPM) 

ERROR: (%) 
NO: 

SHIFT:  04 SOURCE: (CPM) 
SRC S/N:bo357/ BKG: (CPM) 
VALUE:acoocJ ERROR: (%) 
TIME: c 610 EMP NO: -9-17 3Cl.g 

ITIME: EMP NO: 

9%- 
-7 

% ERROR = (CPM) x 3 - CSL VALUE X 100 
CSL VALUE 

WHERE "CSL VALUE" I S  I N  OPM UNITS 



SH IFT :  111 SOURCE : (CPt.1) 
SRC S/N: BKG: (CP1s1) 
VALUE : ERROR: (%) 
T I M E  : €:TIP NO: 

SHIFT: P4 SOURCE: (CPM) bq (89 
SRC S/H: La3571 BKG: (CPM) 
VALUE: a0000 ERROR: (%) 'T 
T I M E : m  EMP NO: sl%%' 

SHIFT: DI SOURCE: (CPM) 
SRC S/N: BKG: (CPH) 
VALUE : ERROR: (%) 
T IEIE : EMP NO: 

SOURCE: (CPFI) 
SRC S/H: 6 0 3 ~ 7 '  6KG: (CPf.1) 
SHIFT:  05 

VALUE:SU O O C J ~ U O ~ R R O R :  , [ % I  

SHIFT:  M5 SOURCE: (CPM) 
SRC S/N: BKG: (CPM) 
VALUE : ERROR: (%} 
TIME : EMP NO: 

' 

SH IFT:  02 SOURCE: (CPMI 

SH I FT :  P1  SOURCE: (CPM) 
SRC S/N: BKG: (CPM) 
VALUE: ERROR: (%) 
TIPIE: ENP NO: 

G37 c1 ,* 
SH IFT:  M2 SOURCE: (CPM) 
SRC S/N: BKG: (CPM) 

i VALUE: . ERROR: (%) -- 

SHIFT: M6 SOURCE: ( C P N )  
SRC S/N: B K G :  (CPM) 
VALUE : ERROR: (%) 
TIME: EMP NO: 

SHIFT:  P5 SOURCE: (CPM) lo 5'23 
SRC S/H:GO3S / BKG: (CPfl) , 
VALUE: m+ ERROR: (%) - 3. b 

SH IFT :  P2  SOURCE: (CPM) 
SRC S/N:&O3-/ EKG: (CPM) 
V A L U E : g @ r  ERROR: 
TIME:&Jc) EMP NO: I & } & .  

SH IFT:  M3 SOURCE: (CPM) 
SRC S/N: EKG: (CPM) 
VALUE : ERROR: (X) 
TIME:  

SHIFT: 06 SOURCE: (CPM) 

SHIFT: P6 SOURCE: (CPM) 
SRC S/N: EKG: (CPM) 
VALUE: ERROR:' (%) 

i""" 3. 4 

SH IFT:  03 'i%?SOURCE: (CPM) 
SRC S/N: Go3571 BKG: (CPM) 
VALUE: gocw ERROR: (%) 
TIME: f ~ z \ s  ENP NO: 51b7b3 

(=,.l14 
.5 

-3.6 

' 

SHIFT: M7 SOURCE: (CPM) 
SRC SIN: EKG: (CPM) 

T IME:  EMP NO: 
VALUE: ERROR: (%) 

SH IFT :  M4 SOURCE: (CPM) 
SRC S/N: BKG: (CPM) 
VALUE: ERROR:. (%) 
TIME:  EMP rro: 

SHIFT: 07 SOURCE : (€PM) 
SRC S/N: EKG: (CPfl) 
VALUE : ERROR: (%) 
TIME: EMP NO: 

SRC S/N: BKG: (CPM) 
VALUE : ERROR: (%) 
TIME: EMP NO: 

I 
I 

- SRC S/N: b0'3571 BKG: (CPfl) 
VALUE:dcoooZ 1 ~ 0 3  ERROR: (%) 
TIME:  Vk'rG EMP NO: 5/739d 

__ 
I 
, % ERROR 3 (CPM)x 3 - CSL VALUE x ICIO 

CSL VALUE I 

WHERE "CSL VALUE" I S  IN OPM UMlTS j 



- -  
S ~ E A R  COUNTER PERFORMA SHEET START DATE: 7-26 -E3 
PI tirntktc: -:a:- 0fi.d 
COUNTER .. . SERIAL'NO:.' STOP DATE: E/- 9 3 

WFT: M1 SOURCE: (CPM) 
SIN: BKG: (CPM) 

A E :  ERROR: ("/o) 

TIME: EMP. NO : 
FOREMAN: 

SHIFT: P4 SOURCE: (CPM) . 
SRC SIN: BKG. (CPM) 

TIME: EMP. NO : 
FOREMAN: 

VALUE: ERROR: (Yo) 

/ 

SHIFT: Pl SOURCE: (CPM) 
SRC SIN: BKG: (CPM) 
VALUE: ERROR: ("Io) . 

atiIFT: -03 SO1:RCE: (CPM) 
SRC S/N:&/f/=Z *; -:Z. (CPM) 

TIME: ozTb EM&L,&Fd 
FOREMAN: 4% 

VALUE: JL?GTG 

, 

TIME: EMP. NO : - 
FOREMAN: 

' 

SOURCE: (CPM) 
BKG: (CPM) 

VALUE: ERROR: (Yo) 

!E: EMP. NO : 
rdSEMAN: 

6cL;o f - 
(3. (3 

SOURCE: (CPM) . SHIFT: M7 1 

SRC SIN: BKG: (CPM) 
VALUE: - 2- 8 TIME: EMP. NO. 

ERROR: ("A) ' 

SHIFT: 02 SOURCE: (CPM) f ,6 TW 
BKG: (CPM) 

VALUE: SRC '"&$ ERROR: ("/.) 
8 .  J 

C .  

SOURCE: (CPM) 
SAC SIN: 63/47 
VALUE:=,W? ERROR: (Yo 

3 3  5 EMP._N .d - l e  
FOREMAN: t< 

SHIFI: P5 ' SOURCE:(CPM) . 
SRC SIN: BKG: (CPM) 
VALUE: 
TIME: EMP. NO : 
FOREMAN: 

ERROR: ("/o) 
' 

SHIFT: M6 SOURCE: (CPM) 
sac SIN: BKG: (CPM) 

ERROR: (Oh) 
' VALUE: 

TIME: EMP. NO : 
FOREMAN: 

I / 

r5HIF- r :  P2 SOURCE: (CPM) SHIIT: D6 SOURCE: (CPM) , 

, -JE: ERROR: ("lo) VALUE: 
SIN: BKG: (CPM) SRC SIN: BKG: (CPM) 

ERROR: (Yo) - 

I 
I 

EMP. NO : 1 :!:EMAN: 
SHIFT: P6 SOURCE: (CPM) 

SRC SIN: BKG: (CPM) SRC SIN: BKG: (CPM) 
VALUE 

-I- EMP -.:: 

kMP. NU : I TIME: Lwr. IVU . 
'UHt MAN: I I 

1 

- I SHIFT: D7 SOURCE: (CPM) 1 I SlilFT: P3 SOURCE: (CPM) I 
SAC SIN: 
VALUE: ERROR: (%) 
TIME: EMP. NO : 
FOREMAN: 4' 

SRC SIN: BKG: (t. 
VALUE: ERROR: (%, 1 

EMP. NO : 

_ _  ~ 

1 

TIME: EMP. NO : -- 
FOAEMAN: -_ 
SHIFT: P7 SOURCE: ( W M )  ~ 

SIX SIN: BKG: (CPM) 

TIME: EMP. NO : I- I 
VALUE: ERROR: ("la) 7 I 

* cs1aQ4 * 100 
O/' Error = net (c9 rnl + Q331 

CSL (dpm) 

Final Review- 



MP.NO: - ' . 

VALUE: 
TIME: 
FOREMAN: 

*.I VALUE: ERROR: io/b) 
TIME: EMP.NO: _ _ _  
FOREMAN : -. . 
SHIFT: M4 SOURCE: (E'' . ''7 
SRC SIN: BKG: i t : .  

VALUE: ERROR: (*/ai .- 
EMP. NO : 

I 

i 

SRC SIN: BKG: (CPM) 

TIME: EMP. NO : 
FOREMAN: 

VALUE: ERROR: (Yo) 

SHIFT: 0 7  SOURCE: (CPM) . 
SAC SIN: 8KG: (CPM) 
VALUE: ERROR: ("10) 

_I TIME: EMP. NO : 
FOREMAN: - 
SHIFT: P7 
SRC SN: 
VALUE: 

BKG: (CPM) 
ERROR: ("13) 

TIME: EMP. NO : 
FOREMAN: 



AUG;23-93 MON 3: 12 P, 02 

I NTERQFFlCE CORRESPONDENCE 

DATE: August 17, 1993 

TO : Radiological Operations, Bldg. 881, XS772 

Engineering Bldg. T690B, X4075 

SUBJECT: RADIOLOGICAL SAMPLING PLAN FOR THE 2078 NORTH SOLAR POND RWN-033-93 

- 
When the 2078 North Solar Pond water and sludge have been removed, and prior 
to the initiation o f  Phase one of the Resource Conservation and Recovery Act 
(RCRA) Facility Investigation/Remedial Investigation o f  Operable Unit (OU) 4, 
a radiological survey o f  the 2078 North Solar Pond must be conducted. 
Radiological Engineering in response t o  the activities that will occur in the 
2078 North Sol ar Pond, has devel oped a Radi ol ogical Sampl i ng PI an 
(attachment). 

( 

Using 15 minutes per sample location, plus 8 hours f o r  setting up the grid and 
20 hours fo r  instrument calibrations, i t  i s  estimated that it will take a 
total o f  72 Man Hours to complete the sampling o f  2076 North Solar Fond. 

Radiological Engineering, Radiological Operatlons, and the Health and Safety 
Officer for Rust Environmental, will use the data complied from the sampling 
plan, to determine the radiological protection criteria, for the activities 
that will occur under the phase one o f  the RCRA Facility' 

If you have any questions please contact me at Extension 4075, or Digital 
Page 7973. 

I Investigation/Rernedial Investigation OU4 within the 2078 North Solar Pond. 

RWN 
Attachment: 
As Stated 

cc: 
6. M. Aldrich 
W. W. Bailey 
R. b(. 6oyle 
S. W. Dewitt 
J. 6. Mellen 
R. V. Morgan 
R. T. Ogg 
S. M. Paris  
J. 0. Roberts 

EG&G ROCKY RATS. I%, ROCKY FLATS puwT. P.O. BOX 464, GWEN, COLORAM) 80402-0464 (303) 866-7000 
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Attachment 
August 17, 1993 

Page 1 of 2 
RWN- 033 - 93 

RADIOLOGICAL PROTECTION SAMPLING PUN 
SOLAR PONDS REMEDIATXON PROJECT 

2078 NORTH SOLAR POND 
AUGUST 17, 1993 
SUBMITTED BY 
R. W .  NORTON 

RADIOLOGICAL ENGINEERING 

i 

Introduction 

Prior to the initiation o f  phase one of the Resource Conservation and Recovery- _ _  
Act (RCRA) Facility Xnvestigation/Remedial Investigation of Operable Unit (OU) 
4, a radiological survey of the 207B North Solar Pond must be conducted. 
Radiological Engineering has developed and submitted the following 'sampling 
plan to determine the radjological protectton criteria for the activities 
within the 2078 North Solar Pond. 

( 

Methods and Mater1 a1 s 

The 2076 North Solar Pond will be divided into grids 5 meters squared, 
Radiological Engineering will supply a map of the pond with the number of 
grids. One sample will be taken in each grid for Alpha removable plus fixed, 
Beta removable and a gross Gamma survey will be requlred at each sampling 
point. If a sample is greater t h a n  the allowable limits, Radiological 
Engtneering will determine if a more detalled survey within the grid w.117 be 
requi red. 

Alpha Survey 

An Alpha fixed plus removable survey will be conducted using a Ludlum 12-IA 
coupled to an air proportional detector and a SAC 4 for removable. Direct 
plus removable Alpha survey o f  the pond will be conducted in .accordance to  
Radiological 'Operation instructions (ROI) 3.1, "Performance o f  Surface 
Contamination Surveys". 

Gross Gama Survey 

A gross Gamma survey will be conducted using the Blcron Field Instrument for 
the Detection of Low Energy Radiation (FIOLER). Surveys utilizing the FIDLER 
will be conducted according to ROI 6.6, ' Use o f  the Bicron FIDLER (Field 
Instrument for the Detection of Low Energy Radiation)". The background reading 
will be taken outside of the 207B North Pond, between the 207A, and 2076 
series ponds. One sample will be taken in each gr4d to identify elevated 
areas o f  contamination. Action Levels are identified in the procedure. 

. 

1 
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Attachment 
August 17, 1993 

Page 2 o f  2 
RWN - 033 - 93 

Beta/Gama Survey I 

A Beta/Gamma Fixed plus removable will be conducted using the Ludlum 31 with 
the GM Pancake Probe for  direct, and the Eberline BC-4, for removable. Direct  
plus removable Beta/Gamma survey will be conducted i n  accordance t o  the 
Radiological Operation Instructions (ROI) 3.1 "Performance o f  Surface 
Contamination Surveys" 

Docomen t a t  i on 

AI 7 sample resul ts w i  11 be documented and approved by Radi ol ogi cal Operati ons 
Supervision i n  accordance with ROI 3.01, and submitted to  Radiological 
Engineering fo r  review. 

2 



INTEROFFICE CORRESPONDENCE 

DATE: September 16, 1993 
/ 

TO: Ponds Remediation Program, Bldg. 080, X8608 

From: Engineering, Bldg. T690B, X4075 

SUBJECT: RADIOLOGICAL SURVEY 207B NORTH SOLAR POND - RUN-037-93 

Attached is the Radiological survey o f  the liner of the 2078 North Solar Pond, 
for the support of Phase I RCRA Facility Investigation Remedial investigation 
of OU4. 

The survey information will be used to establish the requirements for the 
Radiological Work Permits (RGIP’s) for work to be preformed in the 2076 North 
Solar pond by the sub contractor. 
information in support of the characterization of the 2078 North Solar Pond 
under the remedial investigation process. 

If you have any questions concerning this please contact me at Extension 4075 
of Pager 07973. 

- 

The sub contractor will also use the 

rwn 

Attachment 
As stated 

cc: 
G. M. Aldrich, w/o Attachment 
W. W. Bailey 
R. W. Boyle 
E. A. Christ6pher, w/o Attachment 
S. M. Paris 
3. 0. Roberts, w/o Attachment 

EG&G ROCKY FLATS, IN.. ROCKY FUTS PLANT, P.O. BOX 464. GOLDEN. COLORADO 80402-0464 (303) 966-7000 
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1NSTP.WENTATiON USED 

9-14.F 
Survey Instruments . .  
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. I F a  1 OLDL1 CAL 
Con:ur,i ntti on Survey I 

- .  

KESULTS 

CPrn C P m  dpm/l 0Ocm2 
Removzbl e Direct kernovzb? e 

cpn C P m  
Renovabl e D i  rect Rernovabi e 
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1 c i : l a l  
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911 s urb-e v 
Date Cooiple t rd : 

Ci'y DP11/100cn2 

Initial 

D C?!! 
Rernovable 
(SGipe) 

P X /  100cm2 
Reaov 25 1 e 

( Snear 1 

C? 3 
Direct  

3 

1 3 6 .  
127. 
133. 
1 3 9 .  
140. 
111. 
142. 
143. 
,144. 

1-76. 
137. 
138. .- 
139. ~- 
1 4 0 .  - 
141. ,- 
142. ,- 

1 4 3 .  - 
144. ' 
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147 .- 
258.  -, 
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1 5 0 .  
I51 .-- 
152. -- 
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155.,- 
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\ 

- 3  

--- 

~ 
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.;3 0 n 
/a 0 

- 
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R A DI 0 LOG 1 C A L 0 P ERATlO NS 
GAMMA S U R V E Y  

CONTROL NO. 

Emp. # N ame/O rg aniza t ion Emp. 8. Taken by: 

FlDl Fq FlDl F A  FiDl FR gQu3 FlOl FR Mfg: 
Model: 

C. - .. . 
_._ Perf. Ck: 

Date Calib'd: 
Cal. Due Date: 

cfm 
METER SCALER 

c/m 
METER r 

1 .  
7 '  -. - 
Y.  

d. 
5. 
6. 

5. 
s. 

9 
1 .  

BKG SCALER BKG 

d 

V 
w 
v 

v 
v r 
v 
v 
Y 
v v 

V 
V 

Y 
Y 
Y 

Y 
I 

V Y 



dm 
METER 

'., . 
a .  

. -\ RAD 10 LOGIC A L 0 P E RATIONS 
GAMMA S U R V E Y  

7 

CONTROL NO. 

AREA 
POSTED 

SCALER (Y/N) 

.y 

Y 
L 

+ 
v 

AREA 

BKG METER SCALER (YIN) 
d m  POSTED 



R A D I 0 L 0 G I C A L 0 P E R AT 1 0 N S 
GAMMA SURVEY 

CONTROL NO. 

Taken by: 3-0 2k, P Emp. t: Reviewed by: 

BICRON FILDER 

AREA 
drn POSTED 

METER SCALER ( Y N  BKG 
crm 

METER 

AREA 
POSTED 

SCALER (Y/N) 

EF-47414 (1 1/30> 



RADlOLOGiCAL OPERATIONS 1 GAMMA S U R V E Y  - 

I I  II 
CONTROL NO. 

am 
METER 

AREA 
POSTED 

(YJN) BKG 
d m  

METER SCALER 8KG SCALE3 

I. 

\ 



RAD IO LOGlC A L 0 PER AT1 0 N S 
GAMMA SURVEY 

CONTROL NO. 

i; ' EKG 

* .  

c/m 
METER 

FlOl..FR 

AREA 
POSTEO 

SCALER V/N) 

FlDCER FlDCER FlOCER 

BKG 

20. 
21. 
22. 

c/m 
METE2 

EF-47414 (11190) 



Radiation Protection 
Solar Ponds - B Series 
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RAD 10 LO Gt C A L 0 PER AT1 0 N S 
GAMMA SURVEY 

A CONTROL NO. 

Ernp.' Reviewed by: 

Taken by: Emp. # Name/Organization Emp. # 

II 

Mfg: 
Model: 

a. n. 

._ Ilerf. Ck: 
Date Calibd: 
Cal. Due Date: 

EICAON FILDER 

AAEA 
POSTED 

SCALER ( Y W  8KG 

'/ 
\/ 

AREA 
POSTED c/m 

METER SCALER W N )  

'/ 
k 
Y 
Y 

Y 
Y 
Y 
Y 
Y 
Y 
V 



RAD IO LOG 1 C A L 0 PER AT1 0 N S 
GAMMA SURVEY 

CONTROL NO. 

c/m 
METER SCALER 

clm 
METER - _. ... BKG SCALER _ . -  BKG 

50. 
51. 
5 2. 
53. 
54. 
55. 
56. 
57. 

59. 
60. 
61. 
62. 
63. 
64. 
65. 
66. 
67. 
68. 
69. 
70. 
71. 
72. 
73. 
74. 
75. 
76. 

58. 

Y 2,309 3230 

v 
28. 
29. 
30. 
31. 

( 32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
'. 

42. 
43. 
44. 
45. 
46. 
47. 

49. 

I .  

I 48. 

.. 
.. 
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YIFT: M1 SOURCE : (C.PM) SHIFT: P4 SOURCE: (CPM) 
BKG: (CPM) SRC S/N: BKG: (CPM) 

ERROR: (X). VALUE: ERROR: (7:) 

SOURCE: (CPM) iS'h? SHIFT: M5 SOURCE: (CPM) 
*) SRC S/N: BKG: (CPM) 

T I M E :  EN? NO: T!ME: EMP NO: 

SHIFT: D1 
VALUE: \C,c..\rl\ ERROR: (Z) - \ -: VALUE: ERROR: (7:) 

SHIFT: P1 SOURCE: (CPM) 6379 SHIFT: D5 SOURCE: (CPM) 
SRC S/N:&Yo/r/ BKG: (CPM) o r /  SRC S/N: BKG: (CPM) 
VALUE: qh/o ERROR: (%) --I,\ - VALUE: ERROR: (X) 
T 1 M E : ~ i g d  EMP NO: sz3%:2 I'LME: 

SHIFT: M2 SOURCE: (CPM) SHIFT: P5 SOURCE: (CPM) 

VALUE: ERROR: (X) VALUE: 

SRC S/N: [;5ic.\5( BKG: (CPI.1) . - )  

TIME: EMP NO: - - I IME :  ~9\7,L?  EMP NO: \by\: 1 

EMP NO: 

SRC S/N: BKG: (CPM) SRC S/N: BKG: (CPM) 

TLME: EMP NO: TIME: EMP NO: 
ERROR: (Z) . I  

L 

SHIFT: 02 SOURCE: (CPM) +,Li{,Q, 
/SRC S / N : ~ @ 1 4 1  BKG: (CPM) 0 .') 
VALUE: ! q / p l G  ERROR: (X) -1.a~ 
TIME:fl?a E M P  NO: 5'lS3%+4 

W i F T :  PZ SOURCE: (CPM)  A:-s/ST 
SEC S/N : (>5jc/S-/ 8KG : (CPN) 

l V A L U E : ~ & \ f i  ERROR: ( Z )  -7;s 
IIEIE: / -LC EMP KO: 5/:9- 

<- 

- 

1 

SHIFT: M6 SOURCE: (CPM) 
SRC S/N: BKG: (CPM) 
VALUE: ERROR: (Z) 
TIME: EMP NO: 

SHIFT: 06 SOURCE: (CPM) 
BKE: (CPM) SRC S/N: 

TIME: Et4P NO: j VALUE: ERROR: (%) 

SHIFT: E3 SOURCE: (CPM) 
SRC S/N: 6KG: !CPM) 
VALUE : ERROR: (72) -- 11ME: EHP KO: 

SHIFT: P6 SOURCE: (CPIY) 
SRC S/N: BKG: (C?t4) 
VALUE: ERROR: (X) 
TIME: EM? NO: 

SHiFT:  03 SOURCE: (CPM) 
SRC S/N: gzJi5/ BKG: ( C P M )  
VALUE : 1 (j6j,7 ERROR: (%) 

SHIFT: P3 SOURCE : (CPM) 

VALUE : ERROR: (72) 
I IC: 

ITIME: <~q/,? ENP NO: - ~ / ~ ~ f ~ T  

S8C S/N: BKG: (CPM) 

EHP NO: - 

x4:,L;g, SHIFT: M7  SOURCE: (CPM) 
SRC S/H: BKG: (CPH) -"/:.'7 VALUE: ERROR: (Z) 
TIME: EMP NO: 

SHIFT: 07 SOURCE: (CPM) 1 
SRC S/N: BKG: (CPM) 
VALUE : ERROR: (%) 
TIME: EMP KO: 

- 

I 

'Si-!IFT: i4S SOUKE :  (CPM) 
SRC S/N: 6KC: (CPM) 
VALUE: ERROR: (X) 

[ T I PIE.: 

SF7C S/N: BKG: (CPM)  
vaLuE: ERROR: (%)  
T I M E :  
!TIME: €PIP KO: 

EMP NO: 

\SHIFT: c4 SOURCE: (CPM) 

EPtP NO: 

SHIFT: P7 
SRC S/N: BKG: (CPbi) 
VALUE: ERROR: (X) 
TIME: EMP NO: 

SOURCE : (CPM) I 

;; ERROF( = (CPM) x 3 - CSL VALUE X 100 
CSL VALUE 

WHERE "CsL VALUE" 1s IN DPM UrdITS 



i 

~ F T :  MI SOURCE: (CPM) SH IFT:  P4 SOURCE: (CPM) 
SRC S/N: B K G :  (CPM) SRC S/N: BKG: (CPM) 
VALUE: ERROR: {?;) . VALUE: ERROR: (7:) 
TIME: EHP NO: TIME: EMP N O :  

SOURCE: (CPM) bq.47 SHIFT: M5 S3URCE: (CPM) SHIFT: Dl SRC S/N: ~_J~O \ . S /  B K G :  (CPM) , ? SRC S / N :  B K G :  (CPM) 
VALUE: \ ? (  ... I :- ERROR: (5) - I-, 7 VALUE : ERROR: (7:) 
TIME: p ~ \ z , 2  EMP NO: \ L-; L-3 TIME: EMP NO: 

SHIFT: P 1  SOURCE: (CPM) (,TO/ SHIFT: 05 SOURCE: (CPM) 

BKG: (CPM) VALUE : /+'&P ERROR: (72) -3, VALUE: ERROR: (%) 
l i iME:/&G EMP NO: i M :  EMP NO: 

SHIFT: M2 SOURCE: (CPM) SHIFT: P5 SOURCE: (CPM) 
SRC SIN: BKG: (CPM) SRC S/N: EKG: (CPM) 
VALUE: ERROR: (X) VALUE : ERROR: (%) 

I 

SRC S/N :GP/s/ B K G :  (CPM) 0- SRC S/N:  

TIME: EblP NO: EMP NO: - *  11ME: 

S'riIFT: 02 
SRC S/N: b ~ a  BKG: (CPM) 
VALUE: fq  *,r 2, 

SOURCE: (CPM). *-Qq SHIFT:  M6 SOURCE: (CPM) 
BKG:  (CPH) 

ERROR: (72) 
SRC S/N: 

TIME: EMP NO: 
ERROR: (X) -5.0 VALUE: I Tit*IE: c:.y*; EMP NO: +\%?$j;jC1 

S % I F T :  P2 SOURCE: (CPM) f,ZGf/ 
E R C  S/N: .&'L:/F) EKG: (CPM) 
VALUE: )qL? ERROR: (Z) 

0.c 

TIME: l,c&)/oEMP NO: .<?,!8$3 

SOURCE: (CPM) SHIFT:  06 

- VALUE: EP,ROP.: (%) 
SRC S/N: EKE: (CPM) 

I IME: 

, 

j EllP NO: 
r 
S Z I F T :  M3 SOURCE: (CPM) 

VALUE : ERROR: (7;) 
Si?C S/N: 6KG: (.CPM) 

EblP HO: - 
SHIFT: P6 SOURCE: (CP?!) 

VALUE: Ei?ROR: (72) 
TIME: iblP NO: 

SRC S/N: 8KG: (CPI4) 

1 ?HE: 

S i i F T :  03 
SRC S/N:J?.?jSI BKG: (CPM) 

SOURCE: (CPM) . SOURCE : (CPM) 
6KG: (CPM) 

ERROR: (%) 'IkLUE: / Sd,  2 ERROR: ( 7 : )  

6KG: (CPM) 
VALUE: ERROR: (%) 

SRC S/N: 
VALUE : ERROZ: (X) 

SOURCE: (CPM) I S ~ I F T :  04 
s x  S/N: B K G :  (CPM) 
YALUE : 
I IME: 

ERROR: (7:) 
EHP t:o: - 

;; E;tROg = (CPM)x 3 - CSL VALUE x 100 
CSL VALUE 

ulfERE "CSL VALUE'' 1s OPM UNITS 



I 

SHIFT: M1 SOURCE: (CPM) 
S R C  S/N: BKG: (CPM) - 
VkLUE : ERROR: (X) 

1 I tnr NU: -' - 
\SHIFT:  ~5 SOURCE: (CPM) - BKG: (CPM) 

ERROR:  (7;) 

SHIFT: P4 SOURCE: (CPM) 
S R C  S/N: BKG: (CPM) 
VALUE: ERROR:  (Z) 

r . . n  1 , m  

EMP NO:- I I 

;OURCE: (CPM) I 
BKG: (CPM) 

I I ERROR: (72) . 1.  .-. EMP NO: 
I 1 

SOURCE: (CPM) 
BKG: (CPM) 

ERROR: (7;) I . . . .  . . C  
,- , , 

EMP NO: :. - . -..*. 
1 

\TIME: EMP 

I 

.. 
EMP 

E :  (CPM) 

ERROR: (X) 
I I 

E K G :  (CFM) 
EZROR:  (X) 

SOURCE: (CPM) SHIFT:  06 
I S R C  S/N: sac S / N :  

ERROR: (%) VALUE 
TIME: EMP NO: 

SHIFT:  M3 SOURCE: (CPM) SHIFT:  P 6  
BKG: (CPM) si?c S/N: 

I T I M E :  EMP NO: TIME : EMP NO: VALUE: 
S R C  S/N: 
VALUE : ERROR:  (X) ERROR: (2) 

SOURC 
^ . 1  I BKG: (CPM) 1 :E: (CPt.1) 

BKG: (CPM) - ERROR: (7;) 
EM? NO: 

SRC S/N: BKG: (CPF' ' 

w u E :  ERROR:  (Z) 
TIME: - EMP NO: 
T IME : EMP NO: I I 
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Operable Unit 4 Sitewide Gamma (FIDLER) Radiation Survey Results 

FIDLER FIDLER Upper Adjusted FIDLER 
Survey Grid Reading Checkpoint Tolerance Measurement 
Region Location (cpm) (CPm) Limit (cpm) (cpm) 

A 
A 
A 
A 
B 
B 
B 
B 
B 
B 
B 
B 
B 
A 
A 
A 
A 
A 
A 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 

A 24 
A 26 
A 28 
A 30 
B 8  
B 10 
B 12 
B 14 
B 16 
B 18 
B 20 
B 22 
B 24 
B 26 
B 28 
B 30 
B 32 
B 34 
B 36 
C 8  
c 10 
c 12 
C 14 
C 16 
C 18 
c 20 
c 22 
C 24 
C 26 
C 28 
C 30 
C 32 
c 34 
C 36 
c 38 
D 8  
D 10 
D 12 
D 14 
D 16 
D 18 
D 20 
D 22 
D 24 
D 26 
D 28 
D 30 
D 32 

2252 
21 16 
1997 
1974 
2344 
2360 
2359 
2169 
2286 
2827 
1966 
2308 
2367 
2020 
1997 
1852 
1667 
1956 
203 1 
2325 
2263 
2350 
2320 
2388 
2423 
2340 
2483 
2113 
2005 
2264 
2285 
21 18 
2018 
2171 
1996 
2204 
2146 
2100 
2182 
2153 
2095 
2157 
2511 
2222 
228 1 
2284 
2122 
2056 

1947 
1947 
1947 
1947 
2311 
2311 
2311 
2311 
2311 
2311 
231 1 
2311 
2311 
1947 
1947 
1947 
1947 
1947 
1947 
231 1 
2311 
231 1 
231 1 
231 1 
2311 
231 1 
2311 
2311 
231 1 
231 1 
2311 
2311 
2311 
231 1 
2311 
231 1 
2311 
2311 
2311 
231 I 
231 1 
2311 
2311 
2311 
231 1 
2311 
231 1 
231 1 

2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
1473 
'473 
2473 
'473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 

305 
169 
50 
27 
33 
49 
48 

-142 
-25 
516 

-345 
-3 
56 
73 
50 
-95 

-280 
9 

84 
14 
48 
39 
9 

77 
12 
29 
72 

-198 
-306 
-47 
-26 

-193 
-293 
-140 
-315 
-107 
-165 
-21 1 
-129 
-158 
-216 
-154 
200 
-89 
-30 
-27 

-189 
-255 



Operable Unit 4 Sitewide Gamma (FIDLER) Radiation Survey Results 

FIDLER FIDLER Upper Adjusted FIDLER 
Survey Grid Reading Checkpoint Tolerance Measurement 
Region Location (cpm) (CPm) Limit (cpm) ( C P d  

B D 34 
B 
B 
E 
E 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
D 
D 
D 
D 
D 
D 
E 
E 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
D 
D 
D 

D 36 
D 38 
D40 
D 42 
E l  
E 3  
E 5  
E 7  
E 9  
E 11 
E 13 
E 15 
E 17 
E 19 
E 21 
E 28 
E 30 
E 32 
E 34 
E 36 
E 38 
E 4 0  
E 42 
F 2  
F 4  
F 6  
F 8  
F 10 
F 12 
F 14 
F 16 
F 18 
F 20 
F 22 
F 24 
G 5  
G 9  
G 11 
G 13 
G 15 
G 17 
G 19 
G 21 
G 23 
G 32 
G 34 
G 36 

~ 

2129 
2084 
2 144 
1743 
1721 
1296 
1527 
1534 
1596 
1661 
1505 
1456 
1665 
1494 
1547 
1529 
2056 
1924 
1892 
2006 
2012 
1826 
1752 
1759 
1493 
1807 
1458 
1436 
1541 
1664 
1434 
1491 
1936 
1550 
1636 
1517 
1821 
14p9 
1437 
1487 
1560 
1637 
1497 
1566 
1679 
1789 
208 1 
1983 

2311 
2311 
2311 
1954 
1954 
1929 
1929 
1929 
1929 
1929 
1929 
1929 
1929 
1929 
1929 
1929 
1947 
1947 
1947 
1947 
1947 
1947 
1954 
1954 
1929 
1929 
1929 
1929 
1929 
1929 
1929 
1929 
1929 
1929 
1929 
1929 
1929 
1929 
1929 
1929 
1929 
1929 
1929 
1929 
1929 
1947 
1947 
1947 

2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 

-182 
-227 
-167 
-21 1 
-233 
-633 
-402 
-395 
-333 
-268 
-424 
-473 
-264 
-435 
-382 
-400 
109 
-23 
-55 
59 
65 

-121 
-202 
-195 
-436 
-122 
-47 1 
-493 
-388 
-265 
-495 
-438 

7 
-379 
-293 
-412 
-108 
-480 
-492 
-442 
-369 
-292 
-432 
-363 
-250 
-158 
134 
36 



Operable Unit 4 Sitewide Gamma (FIDLER) Radiation Survey Results 

FIDLER FIDLER Upper Adjusted FIDLER 
Survey Grid Reading Checkpoint Tolerance Measurement 
Region Location (cpm) (cpm) Limit (cpm) (cpm) 

B D 34 2129 2311 
B 
B 
E 
E 
c .  
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
D 
D 
D 
D 
D 
D 
E 
E 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
D 
D 
D 

D 36 
D 38 
D40 
D 42 
E l  
E 3  
E 5  
E 7  
E 9  
E 11 
E 13 
E 15 
E 17 
E 19 
E 21 
E 28 
E 30 
E 32 
E 34 
E 36 
E 38 
E 4 0  
E 42 
F 2  
F 4  
F 6  
F 8  
F 10 
F 12 
F 14 
F 16 
F 18 
F 20 
F 22 
F 24 
G 5  
G 9  
G 11 
G 13 
G 15 
G 17 
G 19 
G 21 
G 23 
G 32 
G 34 
G 36 

2084 
2144 
1743 
1721 
1296 
1527 
1534 
1596 
1661 
1505 
1456 
1665 
1494 
1547 
1529 
2056 
1924 
1892 
2006 
2012 
1826 
1752 
1759 
1493 
1807 
1458 
1436 
1541 
1664 
1434 
1491 
1936 
1550 
1636 
1517 
1821 
1 9 9  
1437 
1487 
1560 
1637 
1497 
1566 
1679 
1789 
208 1 
1983 

2311 
2311 
1954 
1954 
1929 
1929 
1929 
1929 
1929 
1929 
1929 
1929 
1929 
1929 
1929 
1947 
1947 
1947 
1947 
1947 
1947 
1954 
1954 
1929 
1929 
1929 
1929 
1929 
1929 
1929 
1929 
1929 
1929 
1929 
1929 
1929 
1929 
1929 
1929 
1929 
1929 
1929 
1929 
1929 
1947 
1947 
1947 

2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 

-182 
-227 
-167 
-21 1 
-233 
-633 
-402 
-395 
-333 
-268 
-424 
-473 
-264 
-435 
-382 
-400 
109 
-23 
-55 
59 
65 

-121 
-202 
-195 
-436 
-122 
-47 1 
-493 
-388 
-265 
-495 
-438 

7 
-379 
-293 
-412 
-108 
-480 
-492 
-442 
-369 
-292 
-432 
-363 
-250 
-158 
134 
36 



Operable Unit 4 Sitewide Gamma (FIDLER) Radiation Survey Results 

FIDLER FXDLER Upper Adjusted FIDLER 
Survey Grid Reading Checkpoint Tolerance Measurement 
Region Location (cpm) (cpm) Limit (cp m) (cpm) 

D G 38 2394 1947 2473 447 
E 
E 
F 
F 
F 
F 
C 
C 
C 
C 
C 
C 
C 
C 
C 
F 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
D 
D 
E 
E 
F 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
F 
F 
F 
C 

G 4 0  
G 42 
H 2  
H 4  
H 6  
H 8  
H 10 
H 12 
H 14 
H 16 
H 18 
H 20 
H 22 
H 24 
H 26 
I 7  
I 9  
I l l  
I 1 3  
I15  
I 17 
I 19 
I 2 1  
I 2 3  
I 25 
I27 
I 29 
I 36 
I38  
I 4 0  
I 42 
J 8  
J 10 
J 12 
J 14 
J 16 
J 18 
J 20 
J 22 
J 24 
J 26 

J 30 
K 3  
K 5  
K 7  
K 9  

J 28 

1803 
1671 
1799 
2010 
1886 
1582 
1666 
1394 
1395 
1562 
1479 
1382 
1394 
1293 
1852 
1956 
1754 
1427 

1280 
1580 
1517 
1715 
1582 
141 1 
1584 
1402 

1837 
1562 
2206 
1964 
1643 
1296 
1457 
1693 
1453 
1770 
1750 
1421 
1572 
1546 
1434 
1722 
1852 
1576 
1756 

1508 

1780 

1954 
1954 
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1929 
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-547 
-535 
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-502 
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-347 
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-110 
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-286 
-633 
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-159 
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-357 
-383 
-495 
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-3 
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Operable Unit 4 Sitewide Gamma (FIDLER) Radiation Survey Results 

FIDLER FIDLER Upper Adjusted FIDLER 
Survey Grid Reading Checkpoint Tolerance Measurement 
Region Location (cpm) (CPm) Limit (cpm) (CPm) 
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K 15 
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1834 
1429 
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-125 
-126 
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Operable Unit 4 Sitewide Gamma (FIDLER) Radiation Survey Results 

FIDLER FIDLER Upper Adjusted FIDLER 
Survey Grid Reading Checkpoint Tolerance Measurement 
Region Location (cpm) (cpm) Limit (cpm) (cpm) 
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1980 
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1828 
1347 
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1834 
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1429 
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1429 
1855 
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1834 
1834 
1429 
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31 
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44 
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Operable Unit 4 Sitewide Gamma (FIDLER) Radiation Survey Results 

FIDLER FIDLER Upper Adjusted FIDLER 
Survey Grid Reading Checkpoint Tolerance Measurement 
Region Location (cpm) (cpm) Limit (cpm) (cpm) 
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R 38 
S 13 
S 15 
s 21 
S 23 
S 25 
S 27 
S 31 
s 33 
s 35 
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T 12 
T 14 
T 16 
T 22 
T 28 
\T 30 
T 32 
T 34 
T 36 
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U 31 
u 33 
u 35 
V 16 
V 18 
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V 28 
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V 30 
V 32 
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W 23 
W 25 
W 27 
W 31 
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x 12 
X 14 
X 16 
x 18 
x 20 
x 22 
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1632 
1492 
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1453 " 
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2348 
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1713 
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2079 
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1557 
1254 
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1063 
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2023 
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1647 
1893 
1844 
1563 
1246 

1429 
1855 
1855 
1834 
1834 
1834 
1834 
1429 
1429 
1429 
1429 
1855 
1855 
1429 
1834 
1429 
1429 
1429 
1429 
1429 
1834 
1429 
1429 
1429 
1429 
1834 
1834 
1834 
1429 
1429 
1429 
1429 
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1429 
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1429 
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1429 
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I429 
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1855 
1855 
1429 
1429 
1429 
1429 
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2473 
2473 
2473 
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2473 
2473 
2473 
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2473 
2473 
2473 
2473 
2473 
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2473 
2473 
2473 
2473 
3,473 
2473 
2473 
247 3 
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2473 
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1473 
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2473 
2473 
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2473 
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2473 
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2473 
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-129 
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585 
177 
556 
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-3 

-41 
1935 
497 ' 
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-278 
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165 
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188 
284 
490 
614 
-49 1 
-199 

34 
28 

169 
185 
650 
180 
254 
128 

-279 

-90 

-175 
-252 
-366 
323 
168 

-132 
-208 
464 
415 
134 

-183 



Operable Unit 4 Sitewide Gamma (FIDLER) Radiation Survey Results 

FLDLER FIDLER Upper Adjusted FIDLER 
Survey Grid Reading Checkpoint Tolerance Measurement 
Region Location (cpm) (cpm) Limit (cpm) (cpm) 

J x 24 1368 1429 2473 -6 1 
J 
J 
J 
J 
F 
F 
J 
J 
J 
J 
J 
J 

X 26 1225 
X 28 1219 
X 30 1974 
X 32 1577 
Y 7  2045 
Y 9  1802 
Y 15 1614 
Y 17 1923 
Y 23 1495 
Y 27 1958 
Y 29 1893 
Y 31 1485 

1429 
1429 
1429 
1429 
1855 
1855 
1429 
1429 
1429 
1429 
1429 
1429 

2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 
2473 

-204 
-210 
545 
148 
190 
-53 
185 
494 
66 

529 
464 
56 

Background Action Level Calculation 
The calcuated mean was obtained from a population of 301 FIDLER readings. 
The counts selected are gross cpm. The value of background represents a 95% confidence level. 

B = FIDLER Background 
X =  Mean 
s=: StandardDeviation 

B =  X k2.00~ 
B= 1769 +- 2.00(352) 
B= 2473 
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Surfact Soil Sample Form 

DepthofTakt Start End 
fl A ”  

m 
in 
in 

I 

HcadspaccRtading 
Comments 

i 

\ 



US. DEPARTMENT OF ENERGY ROCKY FWTS PLANTS FORM GTSA (REV. 2) 

SURFACE SOIL 
DATA COLLECIlON FORM 

\ 

Sample Number 
Col ldon  Date 
Colldon T i e  

Coordinates North or Y East or X 

Sample Location 

Collection Method R.6 /M&r7&0/3 
Sample Team Leader f?, I n / p / . v ' s  Y 
Sample Team Member 
Sample Team Member 

Container Size (02) %Full /@% 

-cc- 

Sample Team Member - 
/6 b c Pd-ndex. f b E  /-wcfk&, B o &  F/f&fC, & , P,,f. fl /o 0k-d Rs, 



U.S. DEPARTMENT O F  ENERGY ROCKY FLATS PLANT - FORM F0.14C 
Revision 10-2-92 

e- 

Surface Soil Sample Form 
1 

Deuth of Take Start End 

I 
* 

Headspace Reading I Comments 

/ in- - in- 

i 



US. DEPARTMENT OF ENERGY ROCKY FLATS PLANTS FORM GTSA (REV. 2) 

SURFACE SOIL 
DATA COLLECTION FORM 

\ 

Coordinates North or Y East or X 



US. DEPARTMENT OF ENERGY ROCKY FIATS PWNTS FORM GTSA (REV. 2) 

SURFACE SOIL 
DATA COLLECTION FORM 

Sample Number 
Collection Date 
Collection Time 
Location code 
Chain of Custody No. oado tu, 

North or Y East or X Coordinates 

Composite (Y/N) 
Composite Dcsuiption 

Collection Method 
Sample Team Leader 
Sample Team Member 
Sample Team Member 
Sample Team Member 
Container Size (021 . 

Completed BY T 0 h ~  C 
D u e  ha Name 

Subcontract or: 



U.S. DEPARTMENT O F  ENERGY ROCKY FLATS PLANT FORM F0.14C 
Revision 10-2-92 

Surface Soil Sample Form 

Depth of Take Start End 
o in z rw,hej 
o h  2. 
o i n  
()in 
d z 

HeadspactReading - 
comments 

.' 

\ 



/ 

US. DEPARTMENT OF ENERGY ROCKY FLATS PLANls FORM GTSA (REV. 2) 

SURFACE SOIL 
DATA COLLECI'ION FORM 

Sample Number 
Collection Date 
Collection Time 

Coordinates North or Y East or X 

Collection Method f? Mt%A 
Sample Team -der m t  
Sample Team Member 
Sample Team Member f 
Sample Team Member 
Container Size (02) % Full 

r. E. s2mzlzl/ 

I+%= c fL&; 15 z d-; 1 *= B J q & B , b .  I -S-Ivt+)L I & d  2- d 
Comments 

Completed By 
mnt N- 

Subcontractor: 



DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.14C 
Revision 10-2-92 

Surface Soil Sample Form 

i 



/ US. DEPARTMENT OF ENERGY ROCKY FWTS PLANTS 
E 

FORM CTSA (REV. 2) 

SURFACE SOIL 
DATA COLLECIXON FORM 

Coordinates North or Y East or X 

Composite 
Composite 

Comments 

Subcontractor: 



E 

US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.14C 
Revision 10-2-92 

Surface Soil Sample Form 

DepthofTakt Start End 
0'' @ dL 

In 
in 
in 

HeadspaceRtading 
comments 

i 



US. DEPARTMENT OF ENERGY ROCKY FWTS PLANTS 

SURFACE SOIL 
DATA COLLECTION FORM 

FORM GTSA (REV. 2) 

Coordinates North or Y East or X 

Sample 'Locaby 
-c 

Collection Method AG 4c&d 
Sample Team Leader &?&/2Sf4 
Sample Team Member v. K O i M t % H  
Sample Team Member 
Sample Team Member 

Comments 

S ubcontractor: 



d 

/ 
U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.14C 

Revision 10-2-92 

Surface Soil Sample Form 

DepthofTake Start End 
D i;n A"  

111 
in 
in 

\ 



;. DEPARTMENT O F  ENERGY ROCKY FLATS PLANT FORM F0.14C 
Revision 10-2-92 

ColleztionDatc : 6@/93 Q u m .  
CollectionTiie : 13K Purp 
Sample Location : Mm 
Composite 

I '  

Surface Soil Sample Form 

Depth of Take StZt End 
0 in 2" 

in 

@& 
> /VIR >- Headspact Reading 

Comments 

\ 



.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.14C 
Revision 10-2-92 

Surfact Soil Sample Form 

DepthofTake Start End 
4 in A'' 

HeadspaccReading - 
Comments - 



, . DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.14C 
Revision 10-2-92 

lSampIc Collection Form 1 
: r-b(Qlr Type': SS 

Project Number 
SampleNumber : S!, Lto 
Contractor $,'& A-E 
Station Code : 55WL843 
Collection Date : S137lU3 Q u m .  - Disposition: 54%~ 1.8 
CollectionTiie : 1326 Purpose: - 
Sample Location 

Composite Desc : 
Qc Type : R e \  Parmer; + 

: 3 5 Yo 2% TJ 
Composite : or/$) - 

Collection Method : AF p mi7C;cr( 

t 

Surfact Soil Sample Form 
1 

Depth of Take Start End 

HeadspaceReading Q 
Comments - 

\ 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.14C 
Revision 10-2-92 

ProjectNumber : YO IO 
SampleNumber . S ~ ~ O S 7 ~ f i ~  Type': SS 

Station Code 
Contractor : &E 

: SJ 4028 43 

Surface Soil Sample Form 

DepthofTakc Start End 

i 



DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.14C 
Revision 10-2-93 

Surface Soil Sample Form 

Start End 
O b  2 

Depth of Take 

HeadspaccReading 
Comments d 



'.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.14C 
Revision 10-2-92 

Surface SoiI Sample Form 

DepthofTakc Start End 
d in A'' 

HeadspaceReading - 
Comments - 

3 
\ 



i. DEPARTMENT O F  ENERGY ROCKY FLATS PLANT FORM F0.14C 
Revision 10-2-92 

(samp~c Collection F O ~  1. 
ProjectNumber : O C A - ~ - ~ O J O ~  

SampleNumk : ejs4mq6~E Type': SS 
Contractor : QosT 

Collection Date : S b / 9 3  
Collection T i c  : 
Sample Location : 5~4&093 
Composite : cI/N) 
CompositeDesc : ~ i #  
QCTW : ef#r Partner: l vp  

Grsg 
Collection Method : 

Station Code :we3093 

DepthofTakc Smrt 

\ 



;. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.14C 
Revision 10-2-92 

Sufact Soil Sample Form 

DepthofTakc Stat End 
0 in 21' 

in 

\ 



.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.14C 
Revision 10-2-92 

Surface Soil Sample Form 

Depth of Take Start End 
4 in J ”  

HeadspauReading 
Comments __I 

i 



'.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM FO.14C 
Revision 10-2-92 

Collection Date : *bh Quarter: Disposition: 
Collection T i e  : f I .cSSSo Purpose: 
Sample Location : ~rj4013_t93, ? 

Surfact Soil Sample Form 

DepthofTakc Start End 
in A'' 

HeadspaceReading 
Comments - 

\ 

%- 
&- 

I 



. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.14C 
Revision 10-2-92 

Volume collected 
P r e p d B Y  

Surface Soil Sample Form 

Depth of Take Start End 
0 in &' 

\ 



'.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.14C 
Revision 10-2-97, 

Isample Collection F O ~  ]' 
Project Number : 
SamplcNumber : 5+4,4gw Type': SS 
Contractor : &&g &?f-. 
Station Code %4&w? 
Collection Date : e'hQuarter Disposition: 
Collection Tiine : I I Purpose: 
Sample w o n  : Jri4.0'3243 

Composite Desc : 
QcTW : &&& Partner. 
ColltctionMethod : R / ~  Jtt,d,gi4 

Composite : w@.(/ 

I Surfact Soil Sample Form 

I DepthofTake Start End 
d in A'' 

I 

HeadspactReading - 
Comments - 

\ 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.14C 
Revision 10-2-92 

Isample Collection F O ~  I 
ProjectNUmber : qj~3/bq 
Sample Number : 55 ybo y9 Az Type': SS 
Contractor : &i-. 
Station M e  : 55v03393 

Sample Location 

Collection Date : j / z P / 9  3 Quamx Disposition: 
CollectionTic : //;3 3 Purpose: 

Composite 
Commsite Desc : 

Surface Soil Sample Form 

DepthofTake Start End 
d in A" 

HeadspaceReading 
Comments - 

\ 



. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.14C 
Revision 10-2-92 

ProjectNumber : Ok-4 - 40l0'1 
Sample Number : 55 -47 A E  Type': SS 
Contractor : uusr 
Station M e  : SS4013q 3 4 

Surface Soil Sample Form 

1c6. 
+y/ 5 

Headspace Rcading 
Comments 



DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.14C 
Revision 10-2-92 

Surface Soil Sample Form 

Headspace Reading 
Comments 

\ 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.14C 
Revision 10-2-92 

Project Number 
Sample Number 
Contractor 

Type': SS 

Surface Soil Sample Form 
I 1 

Depth of Take Start End 
0 in J'/ 
_.cc in - 

HeadspaceReading . - 
Comments I - 

\ 



DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.14C 
Revision 10-2-92 

ProjectNumber : 0CC-q- 40104 
SampleNumber - Type’: SS 

Station code : SS qOSS73 

CollectionTime : /OOC Purpose: 
Sample Location : 590m3 
Composite : U N  
Composite Desc : N,H 
QCTW : &fir Partner: nq4 
Collection Method : 

Contractor I P2F1AE 
CollectionDate : 9/71’ Quarter: D i S W  

Surface Soil Sample Form 

\ 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.14C 
Revision 10-2-92 

I '  I 

Surface Soil Sample Form 

DepthofTake Start End 
&7 in 2'' - in- 

/ :(  
HeadspaceRcading 
Comments 



U.S. DEPARTMENT O F  ENERGY ROCKY FLATS PLANT FORM F0.14C 
Revision 10-2-92 

Surface Soil Sample Form 

DepthofTakt Start End 
&in 2- 
--.- in- > :< 

HeadspactReading ,-- 
Comments .- 

i 



. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.14C 
Revision 10-2-92 

I 

I 

3 
in 

N;l 
Headspace Reading 
Comments 

Surface Soil Sample Form 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.14C 
Revision 10-2-92 

F 

e- 

ISamDle Collection Form 1 

Collection Date : spg /43 
CoUedonTime : o y " ~ s  P 
Sample Location : 5 5 4  lQ3 

CornpositeDesc : - 
QCTW Partner.* 
Collection Method : pa  sh S ~ " . p 4 "  

Composite : f l k&  

Depth of Take Start End 

Surface Soil Sample Form 

Depth of Take Start End 
p\ in Ci" 

I- in 

Headspact Reading 31fL 
Comments ---%tL 

\ 



1 j .  DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.14C 
Revision 10-2-92 

Surface Soil Samde Form 

Depth of Take Start End 



t S. DEPARTMENT O F  ENERGY ROCKY FLATS PLANT FORM F0.14C 
Revision 10-2-92 

\ 



.- 

i 

U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM FO.141 
Revision 10-2-92 

Collection Date 
CoUectionTme : O f 4 0  Purpose:- 
Sample Location 
Composite : e@ 
CompositeDesc : - 
QWP~ : R e & (  Partner: - 
Collection Method : 3 -f- 4(h I 

: 7 -  ? /YJ’ Quarter: - Disposition: ?a b/ 1 (>{ 

: SJ ’M W4.j’ 

Volume Collected : 3 Y .  L Units: 0 3 
Prepared By 

Pit and Trench Form 

Depth of Take 

Start End 

Comments: 
1 

, 
‘. 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM FO.141 
Revision 10-2-92 

Pit and Trench Form 

Depth of Take 

Start End 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM FO.lJr 
Revision 10-2-93 

Project Number : 

' 2 -  Units: 0s 

Pit and Trench Form 

Depth of Take 

Start End * Fr 

Comments: 

6/11/93 



U.S. DEPARTMENT OF’ ENERGY ROCKY FLATS PLANT FORM FO.141 
Revision 10-3-92 . . 

Project Number : 

Cotlechn Date 
Collection T i e  : 0 ti 2 0  Purpose: - 
Sample Location : Jj~toLfTq 1 
CompositeDesc : - 

: 7-’i -9 7 Quarter: - Disposition: @kt 1 cl( 

Composite : 0x9 

Pit and Trench Form 

Depth of Take 

Staa End 

Fr L?S!LL Fr Fr 
Comments: * 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM FO.141 
Revision 10-2-92 * 

Pit and Trench Form 

Depth of Take 

Start End 

Comments: 



,.-. 

U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM FO.141 
Revision 10-2-92 , 

1 

Sample Team Leader : T d h h  E ~ 4 o . j .  
Member : Tohd J 4 ~ h  
Member : - 

Volume Collected 

Pit and Trench Form 

Depth of Take 

Start End 

Comments: 

I 

\ 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM FO.141 
Revision 10-2-92 

ProjectNumber : 801 77. 4 2 0 
SampleNumber : QLfgIlIhE Type : PT 

Station Code : SJ+-OF-G4j 

Collection Date : 7 -f -43 Quarter: .-. Disposition: s4 1 e/ 
CoUection Time : Purpose: - 
Sample Location : 5 S y & G J  

CompositeDesc : - 

Contractor : kE/WVJf 

Composite : v@ 
QC Type : &b!\ Partner: - 
Collection Method : I e j ,  



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM FO.141 
Revision 10-2-91 

Project Number : 

- 
ColIectbn Date 
Collectionlime : T Purpose: - 
Sample Location : ~ 4 6  41 

ComDositeDesc : - 

: 7 -8 4 7 Quarter: - Disposition: S Y  wf 

Composite : vi@. 

Pit and Trench Form 

Depth of Take 

Start End 
0-1 FT 6 . 2 F T  * 

Comments: 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM FO.141 
Revision 10-2-9; 

Depth of Take 

Start End 

Comments: 

r 



* 

U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM FO.141 
Revision 10-2-92 

.- 

Depth of Take 

End 

Comments: 



* 

U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM FO.141 
Revision 10-3-9: 

Sample Collection F O ~  J 

Sample Number Type : FT 
Project Number 

Contractor : / w k V J t  
Station Code : r S I t o 4 4 q 7  

Pit and Trench Form 

Depth of Take 

Start End 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM FO.141 
Revision 10-2-9: 

-- 

Sample Collection F O ~  1 
SampleNumber Type : PT 
Project Number 

Contractor 
Station Code : 6;rY-09643 

Depth of Take 

Start End 

Comments: 1 

. 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM FO.141 
Revision 10-2- I 

1 

* 

.-. 

- .. 

Pit and'Trench Form 

Depth of Take 

Start End 
6-0 FT 

Comments: 

. .  . .. . .. 



U.S. DEPARTMENT OF+E~~&RG$PROCKY FLATS PLANT 

* 

FORM FO.141 
Revision !O-1- 

.3 



U.S. DEPARTMENT OF@W~WROCKY FLATS PLANT FORM FO.14i 
Revision 10- 1- 



U.S. DEPARTMENT OF~E~~ERGWROCKY FLATS PLANT FORM FO 111 
Revision 1C-2 

8 

r 

Project Number : 
Sample N u m k  : 

Collection Time : 

Start End 
4 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM FO. l J !  
Revision 10-2-  I * 

Depth of Take 

Start End 

Comments: Comments: 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.141 
Revision 10-2-92 

_-  

* 

/-' 

I '  

Sample Team Leader ; JOhq E v m J  

Volume Collected : 331, L Units: 0 2 
Member : Toid, J W ~ L D  
Member : - 

Prepared By : 7 u b  € V 4 k /  

Pit and Trench Form 

I 
Depth of Take 

End 

Comments: 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.141 
* Revision 10-2-9; 

c 

Isample Collection Form 1 
ProjectNumber : !?fl/7?. QzO 
Sample Number : S>&O /a 4-E Type : PT 
Contractor : h / R V J f  
Station Code : SSWF( f43  

toll- 
Collection Time 
Sample Location 
Composite 
Composite Desc 

Collection Method 
QcTne 

F 

Depth of Take 

Start End 

Comments: 



U.S. DEPARTMENT OF’ ENERGY ROCKY FLATS PLANT FORM FO.141 
Revision 10-2- * 

Pit and Trench Form 

Depth of Take 

stast End * 
6 . 2  ET 

Fr 



Q 

U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM FO.141 
Revision 10-2-7 1 

-L 

Pit and Trench Form 

Depth of Take 

4 .  ’:. 

r 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM FO.141 
Revision 10-2.;: * 

* 

, 

Pit and Trench Form 

Depth of Take 

Start End 

Comments: 



U.S. DEPARTMENT OF ENERGY: ROCKY FLATS PLANT FORM FO.1JI 
Revision 10-2- C * 

Pit and Trench Form 

Depth of Take 

I Starc End I 
O.-J Fr * 

Fr 
J3- ET 

Fr 
Fr 

A 

Congents \ 



US. DEPARTMENT OF' ENERGY ROCKY FLATS PLANT FORM FO.141 

1 

c 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.141 
Revision 10-2-92 1 

ProjectNumber : 
Type : PT 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM FO.141 
Revision 10-2-92 . 

.- 

.- 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM FO.141 
Revision 10-2-92 

SampleNumber : fJ V-0171 k E  Type : PT 
Contractor : /(-e/RVJt 
Station Code : 15 YOY-443 

Pit and Trench Form I 

1 
Comments: 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM FO.141 
Revision 10-2-9; 

Pit and Trench Form 

Depth of Take 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM FO.141 
Revision 10-2-9; 

Isample Collection Form 1. 
ProjectNumber 

Contractor : j@/RVJt 
Sample Number : Type : PT 
Station Code 

CollectionDate 
CollectionTiie : / O  3’5- Purpose: - 
Sample Location 
Composite 
ComDositeDesc : - 

: $5 YO l f4  q. 3 
: 7-g  37 Quarter: - Disposition: sqy’cd 

Pit and Trench Form ‘1 

Depth of Take 

Start End 

Comments: 
1 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM FO.141 
Revision 10-2-92 

,- 

* 

,/- 

Pit and Trench Form 

Depth of Take 

Start End 
6-8 R 1.2 Fr 

Comments: 

c 

_.- 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM FO.141 
Revision 10-1_-'-?: * 

Depth of Take 

Start End 
0 - 2  FT 

FT I 

'Fr 
Comments: 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.111 
Revision 10-2-92 

Pit and Trench Form 

Depth of Take 

Start End 

Comments: 



. 

U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM FO.141 
Revision 10-2-92 

. 

Isample Collection F O ~  

Project Number : 8 0 123, 9 ZD 

Member : Todd J f i d h  
Member : 

Volume Collected : 3 h -  Units: 0 2  
Prepared By : 7 - L F  

Pit and Trench Form 

Depth of Take 

Start End 

Comments: 
- t ,*  



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.141 
Revision 10-2-92 

ProjectNumber : 
SampleNumber 
Contractor 
Station Code 

Collection Date 
CollectionTme : oq  5 Purpose: - 
Sample Location : s s +y 13 
ComwsiteDesc : - 

: 7 -9 ”3 7 Quarter: - Disposition: 5 4 hp -ed 

Composite : e@ 

Sample Team Leader 

Volume Collected : 2 -  Units: 9 q ( ( o @ J  

i 5-oy&O VQh  Member . 
Member : - 

Prepared By : n c  

Pit and Trench Form 

Depth of Take 

Start End /! 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.14C 
Revision 10-2-92 

Surface Soil Sample Form 

DepthofTakt Start End 
&7 in 9 ); loAsr 
/ in/ - in- - -ln 

\ 



US. DEPARTMENT OF ENERGY ROCKY FWTS P W N T S  FORM GTSA (REV. 2)  

SURFACE SOIL 
DATA COLLEmON FORM 

\ 

(co too I 
Sample Number 
Collection Date 

Coordinates North or Y East or X 

Composite (Y/N) 785 
Composite Description & K. 

Collection Method 6 /e. 
Sample Team Leader 
Sample Team Member M. .-6dh 
Sample Team Member 
Sample Team Member 
Container Size (02) 

r 

,&d % Full 

Comments 



US. DEPARTMENT OF E N R G Y  ROCKY FLATS PLANTS 
I 

FORM GTSA (REV. 2) 

SURFACE SOIL 
DATA COLLECfION FORM 

\ 

Coordinates North or Y East or X 

5 5  L ( O Z 6 9 3  

Sample Location Nu& d / R / ! G .  7.45 

Composite (Y/N) %5 
Corn posit e Description Ff072rl 5 a&& 4/2c/e/ 

Comments 


